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00BExecutive Summary 
This Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) report describes the 
investigation activities associated with The Dow Chemical Company (Dow) Hanging Rock Facility in Ironton, 
Ohio (facility).  The original version of the RFI report was submitted to the U.S. Environmental Protection 
Agency (USEPA) in April 2012.  Following a few rounds of comments by USEPA and response to comments by 
Dow, USEPA concurred with Dow’s response to comments on September 3, 2014.  This final RFI report 
reflects Dow’s responses to USEPA’s comments.  The primary objective is to satisfy the USEPA requirement 
under Section II.F.2 RFI of the Part B permit “…to thoroughly evaluate the nature and extent of the release 
of hazardous waste(s) and hazardous constituent(s) from all applicable SWMUs and AOCs identified in 
Section II.C.”   
The Phase 1 RFI was conducted from December 2011 to January 2012, in accordance with the RFI Work Plan 
(CH2M HILL 2011), as approved by USEPA on November 18, 2011.  The first phase of the RFI was designed to 
investigate soil and sediment at the facility.  The second phase of the RFI will be designed to complete 
delineation of the nature and extent of contamination such that risk-based decisions can be made on the 
need for and scope of corrective measures.   
In the first phase of investigation, soil and sediment samples were collected from the one area of concern 
(AOC) and ten solid waste management units (SWMUs) requiring further investigation to identify whether a 
release had occurred, and if so, identify the nature and extent of site-related constituents.  Forty soil borings 
were advanced, and six sediment samples collected.  In addition, seven monitoring wells were installed 
across the facility to provide an understanding of the facility hydrogeology, including subsurface stratigraphy 
and groundwater flow direction.  At selected locations, borings were advanced to bedrock to determine the 
stratigraphy of the unconsolidated soils.  The subsurface stratigraphy was generally consistent across the 
site with clay and silt overlying sand and gravel, and the bedrock encountered in the deep borings was shale.  
Groundwater was encountered at approximately 20 feet below ground surface and observed elevations 
indicate groundwater is flowing in a southeastern direction, toward the river. 
The data collected were screened against conservative industrial risk based human health and ecological 
screening values.  Data also were compared to screening levels based on the soil screening levels that are 
protective of migration to groundwater to determine the need for and scope of the Phase 2 RFI.  The results 
of these screenings showed: 

Arsenic was detected across the site at levels exceeding human health screening values.  However, 
arsenic is not considered a constituent of concern for this facility and will not be the focus of future 
investigations for the following reasons: 

Arsenic is not known to be a chemical used at the site.  
The concentrations observed were close to established background values.  

Screening level human health risk assessment and screening-level ecological risk assessment evaluations 
determined that none of the site-related constituents would be considered constituents of potential 
concern (COPCs) based on risk to human or ecological receptors.   

Soil or sediment containing constituents at concentrations exceeding the conservative soil screening 
level (SSL) values considered to be protective of groundwater were observed at SWMU 1, SWMU 15, 
SWMU 15, SWMU 17, SWMU 18, SWMU 24, SWMU 25-28, and AOC D.  The data and site conditions will 
be further evaluated for these areas, and if appropriate, additional soil and/or groundwater 
investigation will be performed in the Phase 2 RFI.  Data quality objectives for the Phase 2 RFI will be 
developed to determine whether the COPCs identified based on the SSLs are present in groundwater at 
concentrations that could pose an unacceptable risk to human or ecological receptors. 

Therefore, based on the results of the investigation, no further investigation is proposed for the following 
remaining SWMUs: SWMU 11, SWMU 12, SWMU 19, and SWMU 29.
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SECTION 1 

Introduction 

1.1 Introduction and Objectives  
This final Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) report is being 
submitted pursuant to Section II.F.2.c of the RCRA permit OHD 039 128 913  and describes the results of the 
Phase 1 RFI performed at The Dow Chemical Company (Dow) Hanging Rock Facility in Ironton, Ohio (facility) 
in December 2011 and January 2012.  The original version of the RFI report was submitted to the U.S. 
Environmental Protection Agency (USEPA) in April 2012.  Following a few rounds of comments by USEPA and 
response to comments by Dow, USEPA concurred with Dow’s response to comments on September 3, 2014.  
This final RFI report reflects Dow’s responses to the USEPA comments.     

The investigation was conducted in accordance with the RFI work plan (CH2M HILL 2011), as approved by 
the USEPA on November 18, 2011.  The primary objective of the RFI is to “…thoroughly evaluate the nature 
and extent of the release of hazardous waste(s) and hazardous constituent(s) from all applicable SWMUs 
and AOCs identified in Section II.C..” as required under Section II.F.2 RFI of the permit.  To meet the primary 
objective, two data quality objectives (DQOs) were identified: 

Determine if chemicals in soil and sediment exist at concentrations greater than background and 
risk-based screening levels protective of potential exposure pathways at each solid waste management 
unit (SWMU) and area of concern (AOC) 

Determine the facility-wide groundwater flow direction and shallow (to bedrock) subsurface 
stratigraphy   

To address these DQOs (which are described further in Section 3), soil and sediment samples were collected 
from the ten SWMUs and one AOC indicated as requiring further investigation under Section II.C.2 of the 
Part B Permit.  In addition, monitoring wells were installed across the facility to provide an understanding of 
the facility hydrogeology, including subsurface stratigraphy and groundwater flow direction.  At three 
locations, deep borings were advanced to bedrock to determine the stratigraphy to bedrock.  Subsequent 
phases of investigation will be based on information obtained in this first phase.   

1.2 Regulatory Framework and Background 
The facility submitted a RCRA Part A permit application in 1980 and was issued an Ohio Hazardous Waste 
Facility Installation and Operation Permit in 1981 (A.T. Kearney 1989).  This permit was modified in 1986 to 
include a hazardous waste storage tank.  In 1989, Dow applied for an RCRA permit modification to include 
an additional storage process using containers.  A preliminary review/visual site inspection (PR/VSI) was 
conducted on behalf of USEPA in 1989 (A.T. Kearney 1989), and a follow-up investigation was completed in 
2000 (Tetra Tech 2000). 

In 2005, USEPA issued an RCRA permit for the facility.  Subsequent negotiations between Dow and USEPA 
were resolved, and a revised permit was issued in August 2010.  The investigation discussed in this report is 
in accordance with the requirements of the RCRA permit. 

1.3 Overview 
The work described in this report was completed in accordance with the work plan (CH2M HILL 2011), as 
approved by USEPA.  Deviations from the work plan included collecting groundwater samples from two 
onsite water supply wells and offsetting proposed soil boring locations based on site conditions.  These 
variations from the work plan are discussed within this report.   



RCRA FACILITY INVESTIGATION, PHASE 1 REPORT 
DOW HANGING ROCK PLANT, IRONTON, OHIO 

1-2 

As described in the approved Phase 1 RFI work plan (CH2M HILL 2011), soil samples were collected from the 
one AOC and ten SWMUs requiring further investigation, as determined in the 2010 RCRA permit.  Sediment 
samples were collected from two SWMUs that are onsite drainage ditches.  In addition, wells were installed 
across the facility to provide an understanding of the facility hydrogeology, including subsurface stratigraphy 
and groundwater flow direction.  At three selected locations, deep borings were advanced to bedrock to 
determine the stratigraphy to bedrock.   

The soil and sediment data were evaluated and compared to human health risk screening levels and 
screening levels considered to be protective of groundwater to delineate nature and extent.  In addition, a 
screening-level human health risk assessment (SLHHRA) and screening-level ecological risk assessment 
(SLERA) were completed using the data.   
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 SECTION 2 

Site Background 

2.1 Physical Description of the Facility 
The facility is located at 925 County Road 1A in Lawrence County, approximately 4 miles northwest of 
Ironton, Ohio (Figure 2-1).  The facility is between the old and new State Route 52, and occupies only a small 
portion of the 750-acre parcel (Figure 2-2).  The property owned by Dow is bordered on the north by 
wooded hills; on the west by farmland; on the south by the Ohio River; and on the east by farmland and 
residences.  Big Thief Creek flows east to west through the southern portion of Dow’s property and 
discharges into the Ohio River approximately 1,000 feet south of the property boundary.   

2.2 Facility Operational and Waste Management History 
2.2.1 Facility Operational History 
Dow began operating at the facility in 1957 and currently employs approximately 100 people at the facility.  
Facility buildings are used for manufacturing operations, as well as warehouse and office space.  Five 
production wells are located onsite; two are used for fire protection and supplemental process water, and 
the remaining wells are not used. 

The facility manufactures and ships polymeric beads and foam, most of which are intermediate products 
used or combined with other materials offsite by other companies.  Three plants currently operate at the 
facility: Styron plant, Styrofoam plant, and Ethafoam plant.  The Styron plant, which began operation in 
1968, is owned and operated by American Styrenics. 

2.2.2 Facility Waste Management 
Some of the wastes produced at the facility are characteristic hazardous waste; others contain only small 
quantities of hazardous constituents (Tetra Tech 2000).  Most hazardous wastes historically were generated 
by the Styron plant because of cross-contamination of product and heat transfer fluids, process sampling, 
residuals from process upsets and cleaning, and condensate collection from the process bypass stream. 

Most of the wastes generated in the three plants are characteristic hazardous wastes D001 and D018, 
including waste oils, DOWTHERM fluid, and methylene chloride waste (Tetra Tech 2000).  D001 and D018 
wastes reportedly are stored in 55-gallon drums at satellite accumulation areas onsite or transferred directly 
to the hazardous waste storage area.   

Solid wastes generated include partially polymerized styrene, polystyrene, rubber, and acrylonitrile wastes; 
laboratory wastes; and solvent-contaminated materials such as boots, gloves, rags, and feed filters.  The 
drums are stored at SWMU 5, which was not identified in the permit as requiring investigation, and then 
transferred to the hazardous waste container loading area before being transported for disposal to Green 
Valley Landfill in Smithfield, Kentucky.   

The liquid hazardous wastes consist of styrene, ethylbenzene, acrylonitrile, oil solutions, and solvent-
contaminated lubricating oils.  The drums are stored in the hazardous waste storage area for less than 
90 days and are transferred to Safety-Kleen in Bridgeport, New Jersey, for incineration. 

2.2.3 Facility Water Usage 
Five water supply wells are located onsite.  The facility reports that Well 5 is used as needed for the 
wastewater treatment plant, and Well 2 is used for fire protection.  The remaining three wells are not used.  
Boring logs for the wells are presented in Appendix A. 
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2.3 Solid Waste Management Units and Areas of Concern 
This section briefly presents descriptions of the SWMUs and AOCs identified in the RCRA permit as requiring 
additional information (Final May 2006/Modified August 2010, OHD 039 128 913).  Both the Tetra Tech 
preliminary assessment/VSI and the A.T. Kearney PR/VSI were used to summarize the SWMUs and AOCs 
listed below.  Figure 1-2 shows the approximate location of each SWMU and AOC.  The historical 
information was presented in the work plan (CH2M HILL 2011). 

2.3.1 SWMU 1: Former Flaring Pad 
The former flaring pad was located in the area of the present maintenance building and is reported to have 
operated from 1957 through 1968.  The flaring pad was a concrete pad smaller than the current 
maintenance building, with a tank used to burn waste using an aspiration system.  Byproducts from the 
Styrofoam process containing styrene, partially polymerized polystyrene, and ethylbenzene were burned on 
the flaring pad.  SWMU 1 was located southwest of Building 505.  The pad was drained to the process sewer 
in that area of the site (Dow 2007).  During the October 2010 site visit and the Phase 1 RFI fieldwork, it was 
observed that the area where the former flaring pad was located had been converted to an asphalt-covered 
parking lot for Building 505. 

2.3.2 SWMU 11: Satellite Accumulation Area - Ethafoam Plant 
SWMU 11 is a 10-foot-square roofed concrete container storage area.  Valves, drums of raw material, and 
hazardous waste were stored for less than 90 days in this area.  The containers and valves were stored on 
pallets.  In 2007, the pad was inspected and found to be in “good condition” and any spills would be directed 
to the process sewer (Dow 2007).  During the October 2010 site visit, the pad was inspected and found to be 
in overall good condition with minor cracks in the concrete to the northwestern and northeastern corners of 
the pad.  During the December 2011 and January 2012 RFI field activities, soil borings were placed in areas 
where cracks were observed in the pad.  The soil borings indicated the cracks were only surficial and did not 
penetrate the entire thickness of the concrete pad.  No other information was available for this area.   

2.3.3 SWMU 12: Former Methylene Chloride Cleaning Tank 
The former methylene chloride cleaning tank was adjacent to the tank farm on Street A in the northwestern 
corner of the Styron plant.  The tank was 10 feet high, 4 feet in diameter, and was supported by railroad ties 
placed on a 10-foot-square concrete pad that had a 6-inch-high curb.  The tank was surrounded by sand and 
covered by 1 inch of Styrofoam (Dow 2007).  The tank was used for cleaning partially polymerized 
polystyrene from equipment used in the polystyrene process.  Equipment would be bolted to the tank, and 
methylene chloride would be pumped through the equipment.  The spent methylene chloride then would 
be pumped into a delivery truck for offsite disposal, and the excess methylene chloride was drummed and 
taken to the hazardous waste container storage area.  The cleaning process took 5 to 7 days, and the 
methylene chloride was contained during the process.  Use of the tank was discontinued in 1993, and the 
tank was removed and replaced in 1998 (Tetra Tech 2000).  In December 2010, CH2M HILL inspected the 
area of the former methylene chloride cleaning tank.  The concrete pad was found to be in good condition 
with a minor crack to the south of the pad.  During the December 2011 and January 2012 RFI field activities, 
a soil boring was installed in the area where the crack was observed in the concrete.   

2.3.4 SWMU 15: Two Section Septic Tank System 
This unit is south of the main office building under a grassy area in front of the building.  The unit is 16 feet 
by 20 feet, constructed of concrete, and has a capacity of 2,600 gallons.  The unit has been in operation 
since 1957 and has received septic wastewater and process wastewater from plant operations.  Before 
1976, water was discharged to the stormwater drainage system (SWMU 18).  After 1976, water was 
discharged to the wastewater treatment system.  During the December 2011 and January 2012 RFI field 
activities, Mike Ratliff (CH2M HILL Dow site contact) informed CH2M HILL that the septic tank was 
approximately 13 feet deep.  Soil borings (S15-SS02 and S15-SS03 to the east and west, respectively) of the 
septic tank were installed to depths greater than 13 feet.   
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2.3.5 SWMU 17: Stormwater Drainage System 
This unit surrounds the Styron plant and is comprised of drainage ditches, sewer lines, and roof drains from 
the Styrofoam and Ethafoam plants.  The system consists of 3-foot-deep natural clay gravel-lined ditches, 
grates, and concrete sewer lines, and it is approximately 1,554 feet long.  The system discharges into the 
surface drainage ditch to Big Thief Creek (SWMU 18).  The drainage ditches have been present since 1957.  
Stormwater runoff from the Styron, Styrofoam, and Ethafoam plants and the tank farm flows through this 
drainage system.  During the October 2010 site visit, CH2M HILL observed that the section of SWMU 17 at 
the corner of Fifth Street and A Street had a pool of water.  During the December 2011 and January 2012 RFI 
field activities, it was observed that the section of SWMU 17 that holds water only did so for between 2 and 
3 days following a rain event. 

2.3.6 SWMU 18: Drainage Ditch to Big Thief Creek 
This unit is a grass- and gravel-lined surface water drainage ditch that received surface water runoff from 
the stormwater drainage system and fire pond from 1957 to 1992.  It ranges from 3 to 5 feet deep and is 
approximately 5,400 feet long.  The ditch drains by gravity to Big Thief Creek.  The ditch receives treated 
water from the wastewater treatment system and discharges to Big Thief Creek under National Pollutant 
Discharge Elimination System Permit OH0099309.   

Facility records indicate two spills occurred to this SWMU.  In 1988, a styrene spill occurred in the drainage 
ditch near the styrene storage tanks.  Another spill occurred when process wastewater flowing into the 
aerated skimmer basin exceeded the pumping capacity to the treatment plant, and the untreated process 
water discharged directly to the surface drainage ditch to Big Thief Creek.  The PR/VSI reported that analysis 
of the drainage ditch sediments and outfall waters indicated the presence of small but measurable amounts 
of 1,1,1-trichloroethane; benzene; ethylbenzene; 1,3- and 1,4-dimethylbenzene; styrene; isopropylbenzene; 
toluene; and xylenes (A.T. Kearney 1989).  The ditch holds water throughout most of the year, especially 
during periods of high precipitation. 

2.3.7 SWMU 19: Drainage Ditch to North 
This unit is a slight depression leading from the northern part of the Styron plant to a ditch that runs along 
the railroad adjacent to State Route 52.  The ditch receives stormwater runoff from the northernmost part 
of the Styron plant and discharges offsite to the north of the facility.  During the December 2011 and 
January 2012 RFI field activities, it was observed that the lower points (northern and southern ends) of 
SWMU 19 held water when it rained.  The standing water took between 2 and 3 days to infiltrate into the 
ground.  Soil borings completed in the SWMU were installed through the area that held water after rainfall.   

2.3.8 SWMU 24: Process Sewer Line 
The unit was constructed of preformed cement pipes packed with oakum caulking.  The system receives 
discharges from most onsite sumps, including forklift wash water, cooling tower, and boiler blowdown.  
Water from SWMU 24 discharges to the onsite wastewater treatment plant.  In 1996, a 150-foot length of 
the sewer line in the southwestern portion of the unit was voluntarily investigated, excavated, and removed 
as part of the closure plan for the former drum storage area (SWMU 4, located on the ground surface above 
this portion of SWMU 24).  The Ohio Environmental Protection Agency (Ohio EPA) approved the closure plan 
for this SWMU on September 30, 1996 (Radian 1997), and although this SWMU was closed, it was not 
included in the final RCRA permit (Radian 1997).  Excavation was continued until an area was determined to 
be below cleanup values.  Post-excavation sampling demonstrated compliance with industrial and 
residential soil cleanup standards based on soil saturation values and developed in accordance with Closure 
Plan Review Guidance for RCRA Facilities (Ohio EPA 1993).  Post-excavation data showed concentrations of 
ethylbenzene that ranged from not detected to 39 milligrams per kilogram (mg/kg) and styrene from not 
detected to 110 mg/kg (Radian 1997).   
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In 1996, the portion of the line associated with the closed drum storage area was restored and backfilled 
with clean soil.  A new collection sump was installed, and a portion of the process sewer line was replaced 
(Radian 1997).  The remainder of the sewer line has not been investigated.   

2.3.9 SWMU 25-28: Former Wastewater Treatment System 
The former wastewater treatment system consisted of an aerator, clarifier, chlorinator, and two tertiary 
sand filters.  The system was installed in 1976 and was constructed of concrete and built into the ground.  
Process wastewater from the aerator skimmer basin and sanitary wastewater from the septic tank 
(SWMU 15) flowed into the 15,000-gallon packaged wastewater treatment plant, consisting of an aerator 
and clarifier (Dow 2007).  The clarified water was routed to one of two sand filters, sent to the chlorinator, 
and discharged to the fire pond (SWMU 31, which was closed and not included in the final RCRA permit).  
The system treated approximately 11,000 gallons of water per day.  The units were removed in 1992.  
During the December 2011 and January 2012 RFI field activities, CH2M HILL used as-built drawings (provided 
by Dow) and ground penetrating radar to locate the footprint of the former wastewater treatment system 
(SWMU 25-28).  Soil borings completed in the SWMU were installed within the identified footprint of the 
SWMU. 

2.3.10 SWMU 29: Former Used Filter Sand Pile 
A pile of used filter sand was temporarily located on the ground just a few feet west of the tertiary sand 
filters pending transport to a landfill.  The PR/VSI reported that this activity was not a common practice 
(A.T. Kearney 1989).  The sand had been used to polish wastewater after treatment in the aerated skimmer 
and the treatment plant (Dow 2007).  SWMU 29 became inactive when the wastewater treatment system 
was replaced in 1992.  The general area has been excavated and regraded since the sand was removed.  No 
other information is available for this unit. 

2.3.11 AOC D: Underground Catalyst Storage Tank 
A former 10,000-gallon steel raw material storage tank housed in an underground concrete vault in the 
Styron plant was used to store the catalyst 1,1-di(tert-butylperoxy)cyclohexane, an organic peroxide.  This 
peroxide typically is found as a percent solution in mineral oil and ethylbenzene (Dow 2007).  The tank was 
taken out of service in December 1999 (Tetra Tech 2000).  There are no known releases from this AOC.  
During the October 2010 site visit, CH2M HILL observed that the tank was still in the vault with what 
appeared to be rainwater inside the vault.  During the Phase I RFI field activities, it was observed that the 
tank had been removed and the vault had been filled with “clean” sand.   

2.4 Surrounding Land Use and Area Water Supply 
As shown on Figure 2-3, land use near the facility is predominantly agricultural and the land cover is 
primarily forest.  The Dow-owned property, including land leased by others, is bordered to the north by 
State Route 52, to the south by the Ohio River, and to the east and west by farmland.   

Scioto Water Incorporated (SWI) supplies drinking water to most of the residents within the vicinity of the 
facility.  This water is purchased from the City of Portsmouth, Ohio.  In a January 27, 2011, telephone 
conversation, City of Portsmouth personnel said the Dow facility also purchased potable water from the 
City.  The water supplied to the facility as well as water sold to SWI is from the City’s filtration plant located 
on the Ohio River near New Boston, Ohio, approximately 15 miles upstream of the facility.   

To determine whether any wells were within 1 mile of the facility, the Ohio Department of Natural 
Resources (ODNR) website was reviewed.  According to ODNR data, 10 privately owned wells are located 
within 1 mile of the facility.  Appendix B contains a list of the wells, an ODNR map showing the locations of 
the wells, and boring logs for the wells.  Three of the wells listed with ODNR are on the Dow facility, and 
water from the wells is used for the facility fire protection system at the site.  Three of the well listed with 
ODNR are downgradient (southeast) of the facility; the remaining five wells are either upgradient or 
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sidegradient of the facility.  Information about water use from wells located offsite of the facility was not 
available on the ODNR websites. 

The Ohio Source Water Assessment and Protection Program, which also includes the Wellhead Protection 
Program, was established to protect sources of public water supplies, including streams and aquifers, from 
contamination.  This program designates areas that supply public water supplies.  The facility area does not 
fall within a designated protected area.   

The offsite groundwater migration pathway will be analyzed as part of future phases of investigation.  An 
offsite well survey will be conducted as part of future phases of investigation, if appropriate. 

2.5 Summary of Previous Investigations and Remedial 
Activities 

In 1988, a styrene monomer spill occurred in the diked pump area near the styrene storage tanks.  As part of 
the cleanup, impacted soil was excavated and disposed of.  Post-excavation sampling was not completed as 
part of the cleanup.  The facility also monitored Outfall 011 in Big Thief Creek for styrene, and none was 
detected. 

In 1989, A.T. Kearney and DPRA Inc. conducted the initial PR/VSI at the facility for USEPA.  The PR/VSI was to 
identify potential for release of hazardous waste or constituents from the SWMUs and AOCs at the facility 
and to make recommendations where necessary.  The PR/VSI report recommended follow-up activities in 
SWMUs and AOCs where either the potential existed for release of hazardous material, or where there were 
documented releases and no documentation of proper cleanup of the releases (A.T. Kearney 1989). 

As part of USEPA Region 5 Environmental Priorities Initiatives, Tetra Tech conducted a PR/VSI of the facility 
in 2000 to characterize the facility’s actual and potential release of hazardous material from onsite SWMUs 
and AOCs (Tetra Tech 2000).   

In 1991, Ohio EPA issued an order to Dow to perform a formal closure for the Former Drum Storage Area 
(SWMU 4).  Four phases of closure activities were performed as the vertical and horizontal boundaries were 
extended (Radian 1996).  Because of elevated concentrations of volatile organic compounds (VOCs) 
detected in subsurface soil during closure activities, a portion of SWMU 24, the process sewer line, that runs 
beneath SWMU 4 also was investigated.   

As a result of this investigation, a 150-foot length of the sewer line in the southwestern portion of the unit 
was voluntarily investigated, excavated, and removed (Radian 1997).  The soil was disposed of offsite.  
Excavation was continued until an area was determined to be below cleanup values.  Post-excavation 
sampling demonstrated compliance with industrial and residential soil cleanup standards based on soil 
saturation values and developed in accordance with Closure Plan Review Guidance for RCRA Facilities (Ohio 
EPA 1993).  Post-excavation data showed concentrations of ethylbenzene that ranged from not detected to 
39 mg/kg, and styrene from not detected to 110 mg/kg (Radian 1997).   

In 1996, the portion of the line associated with the closed drum storage area was restored and backfilled 
with clean soil.  A new collection sump was installed, and a portion of the process sewer line was replaced 
(Radian 1997).  The remainder of the sewer line has not been investigated. 
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SECTION 3 

Phase 1 Field Investigation Summary 
The Phase 1 RFI field activities took place in December 2011 and January 2012.  The investigation consisted 
of utility locating, surface and subsurface soil sampling, sediment sampling, advancing deep soil borings, and 
monitoring well installation.  These activities are discussed in the following sections.  The work was 
completed in accordance with the USEPA-approved RFI work plan (CH2M HILL 2011); any deviations from 
the work plan are noted in the following sections. 

3.1 Utility Location 
Utility locating activities were conducted before starting the field activities.  The utility location was 
performed by a private utility locator, using electromagnetic induction and ground penetrating radar 
instruments; information provided by Dow; and markings by public utilities companies to clear proposed soil 
boring and monitoring well locations.   

Some of the proposed investigation locations were offset because either the proposed location was too 
close to identified utilities or the location was not accessible to the drill rig.  The proposed offset locations 
were presented to USEPA in a letter dated November 30, 2011.  USEPA approved the revised locations in an 
email dated December 2, 2011.  The letter and attachments are provided in Appendix C. 

3.2 Soil Sampling 
Surface and subsurface soil samples were collected at nine SWMUs and one AOC at the facility.  Soil samples 
were collected from one location in SWMU 15 (S15-SS04) and one location in SWMU 19 (S19-SS02) using a 
hand auger.  Soil samples from all other locations were collected using a direct-push technology (DPT) drill 
rig.  The soil cores were logged in the field and screened for organic vapors using a photoionization detector 
(PID).  The boring logs are presented in Appendix A.   

Soil samples were collected from the following depth intervals: 

0 to 2 feet below ground surface (bgs) (VOC samples were taken from 0.5 to 2 feet bgs because of 
potential for volatilization from exposure to the atmosphere) 

3 to 5 feet bgs 

8 to 10 feet bgs 

Any other interval that exhibited an elevated PID reading or had signs of potential impact  

The soil samples were submitted for laboratory analysis as described below: 

VOCs by SW8260B 
Semivolatile organic compounds (SVOCs) by SW8270C/SW8270C selective ion monitoring  
Metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) by SW6010B/SW6020 

3.3 Sediment Sampling 
Surface sediment samples (0 to 6 inches below sediment surface) were collected from the ditches in 
SWMUs 17 and 18 using disposable scoop samplers.  Sediment samples were collected from: 

SWMU 17 – one location (S17-SD01) 
SWMU 18 – five locations (S18-SD01 through S18-SD05) 

Sediment sampling locations were targeted in locations identified as soft sediment and in areas 
representative of the stream (ditch) reach.  Collection followed procedures outlined in the work plan 
(CH2M HILL 2011), and the samples were analyzed for VOCs, SVOCs and metals.   
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3.4 Deep Soil Borings 
At three locations co-located with monitoring wells, soil borings were advanced from surface to bedrock to 
characterize site stratigraphy (Figure 2-1).  The borings were advanced to bedrock using sonic drilling 
methods and were continuously logged and screened for organic vapors with a PID.  The soil boring logs for 
these deep borings are included in Appendix A.  The deep borings were sealed with hydrated bentonite 
chips from top of bedrock to the depths where the monitoring well screens were installed.   

3.5 Monitoring Well Installation 
Seven monitoring wells (including the three monitoring wells from the deep soil boring section above) were 
installed across the facility.  The monitoring wells were installed to evaluate groundwater flow in the water-
bearing unit beneath the facility.  The borings were advanced using sonic drilling methods and were 
continuously logged and screened with a PID.  The soil boring logs and monitoring well completion diagram 
for the monitoring wells are in Appendix A.  The monitoring wells were screened in the upper part of the 
water-bearing zone identified at the site.  After installation, the monitoring wells were developed and 
gauged.  The surveyed top of casing elevations and water levels for the monitoring wells are listed in 
Table 3-1. 

3.6 Groundwater Sampling 
During the field investigation, the facility staff directed the drillers to an onsite water source for filling water 
tanks to be used for drilling.  An odor was noted while filling the water tanks.  The water was not used, and 
the water tanks were decontaminated.  Further discussions with facility staff determined this water supply 
came from a storage tank that was filled from Water Well 5 and Water Well 2.  Grab samples were collected 
from these two wells and from the spigot from which the drillers obtained the water.  A sampling port was 
opened at each wellhead, and water was purged for 10 minutes.  The water was allowed to run from the 
spigot for 10 minutes.  After purging, water quality readings were taken using a YSI multi-parameter meter, 
and groundwater samples were collected and analyzed for VOCs.   

3.7 Surveying 
An Ohio-certified surveyor surveyed the monitoring well locations after installation.  The locations were tied 
to the same elevation datum (National Geodetic Vertical Datum 1988) as the topographic maps of the area.  
The borings were surveyed horizontally to the nearest 0.1 foot and vertically to the nearest 0.1 foot.  The 
top of well casing and ground elevations at each well were surveyed horizontally to the nearest 0.01 foot 
and vertically to the nearest 0.01 foot.  Well coordinates were recorded in Ohio State Plane coordinates.   

3.8 Investigation-Derived Waste Management 
Investigation-derived waste (IDW), including solids, soil, and water, was contained in 55-gallon drums and 
stored onsite.  Composite samples were collected from soil and water IDW and were analyzed.  The 
analytical results were below regulatory levels and indicated no characteristic hazardous waste (D codes) 
codes would apply to this waste.  Based on historical communications with Dow, listed hazardous waste 
codes have been ruled out for the SWMUs and AOC D.  Appendix D contains the laboratory data with the 
results of the analysis.   
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SECTION 4 

Physical Site Setting 
This section contains a discussion of regional geology, local hydrogeology, hydrology, and ecological setting 
at the facility. 

4.1 Geology 
The facility is in the Ironton Plateau physiographic region of the Allegheny Plateau province.  The Ironton 
Plateau is characterized by moderately high relief (300 feet) dissected plateaus.  Coarse-grained, coal-
bearing rock sequences are more common in this region than other regions of the Allegheny Plateau 
province.  The geology of the Ironton plateau region consists of Pennsylvanian age sedimentary units of the 
Allegheny Formation and the Pleistocene age Minford Clay, silt-loam and sand and gravel (ODNR 2006).   

Information on the subsurface geology at the facility was obtained from the soil borings and monitoring 
wells that were installed during the Phase 1 investigation as well as boring logs obtained from ODNR dating 
to 1955.  The facility is underlain primarily by a combination of unconsolidated and bedrock geologic 
material.  The unconsolidated material includes surficial fill material (concrete, clay, sand, and gravel), clay, 
sand, and gravel, and the bedrock consists of shale.  A cross-section was created using information from the 
Phase 1 investigation (Figures 4-1 and 4-2). 

Surficial fill, including silt, clay, asphalt, concrete, and sand, was noted in many borings across the site and 
was encountered from the surface to 0.5 to 2 feet bgs.  In general, clay was encountered in the wells from 
near surface to depths around 10 feet bgs.  The clay unit appears to be thicker in the center of the facility.  
Underlying the clay layer is silt and then a coarse-grained sand and gravel unit that generally extends to the 
top of bedrock.   

Soils near the facility are of the Elkinsville, Weibachsville, and Sciotoville silt loam group (United States 
Department of Agriculture, Natural Resources Conservation Service 2011).  These soils are characterized as 
gently sloping, moderately well drained, with low to moderate permeability. 

4.1.1 Bedrock 
The ODNR well logs describe bedrock as occurring between 75 and 80 feet bgs, and the deep borings 
advanced during the Phase 1 investigation encountered bedrock between 79 and 83 feet bgs.  Bedrock 
encountered in the three deep borings was shale.  One of the well logs (ODNR Well ID 233182) located north 
of the facility described the bedrock as sandstone.  It is likely that both the shale and sandstone are 
members of the Pennsylvanian age Allegheny Formation.   

4.1.2 Unconsolidated Soils 
The unconsolidated soil described on the ODNR logs and observed during the Phase 1 investigation includes 
0.5 to 2 feet of surficial fill material, underlain by up to 10 feet of a fine-grained, low-permeability (clay, silt, 
clayey silt, and silty clay) layer underlain by up to 70 feet of coarse-grained sand and gravel.  The fine-
grained, low-permeability layer is believed to be Ohio River floodplain deposits.  The sand and gravel layer 
beneath the clay is likely alluvial deposits deposited by the Ohio River and colluvium formed when loose 
material rolled from the top of the moderate grade slope of the Ironton Plateau and built up at the bottom 
of a low-grade slope.   

4.1.3 Local Hydrogeology – Unconsolidated Deposits 
Water levels were measured in January 2012 in the seven monitoring wells installed during the Phase 1 
investigation.  Based on these measurements, the shallow groundwater flows from northwest to southeast 
(Figure 4-3).   
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The facility lies in an area that has been described to contain permeable deposits of sand and gravel beneath 
the floodplain adjacent to the Ohio River (Schmidt 1995).  The sand and gravel deposits in this area are 
capable of yielding between 100 and 500 gallons per minute (gpm).  Pumping test data obtained from well 
logs for water wells installed at the facility indicate the wells were pumped at between 150 and 350 gpm for 
24 to 48 hours, and a drawdown of between 8 and 9 feet was recorded.  One of the wells closer to the Ohio 
River was pumped at 217 gpm for 74 hours, and drawdown of 25 feet was recorded.  Groundwater 
Resources of Lawrence and Gallia counties (Schmidt 1995) described bedrock under the facility as 
alternating layers of shale and thin sandstone capable of yielding less than 2 gpm at depth of less than 
125 feet.   

4.2 Hydrology  
Regional surface water generally drains south toward the Ohio River.  Ditches control most of the surface 
water drainage at the facility, and one drainage ditch in the northwestern portion of the facility drains to the 
north.  Figure 4-4 shows the site topography.  SWMU 18, which receives treated water from the wastewater 
treatment system, flows into Big Thief Creek, which discharges to the Ohio River.  The section of the Ohio 
River near the facility flows from east to west.   

4.3 Meteorology and Climate 
Ironton, Ohio, is approximately 13 miles northwest of Huntington, West Virginia.  Precipitation in the 
Huntington/Ironton area averages approximately 41 inches annually.  Records for this area indicate March 
through August are the wettest months (greater than 3.5 inches per month) while October, November, and 
February are the driest (less than 3 inches per month).  The average annual snowfall for the area is 
25.9 inches.  The average daily temperature is 55.2 degrees Fahrenheit (°F).  The coldest month is January 
when the average daily temperature is 32.8°F.  The hottest month is July when the average daily 
temperature is 75.4°F.  Winds typically are from the south to south-southeast at an average speed of 
6.5 miles per hour. 

4.4 Ecological Setting 
The identified terrestrial and aquatic habitats were based on observations made by a CH2M HILL ecologist 
during a November 2010 site walk and during sediment sampling conducted in January 2012.  A complete 
ecological survey (i.e., bird survey, plant, and/or animal survey) was not conducted as part of this site walk. 

4.4.1 Potential Terrestrial Habitats  
Terrestrial habitats on the active portion of the facility are limited to open grasslands.  Small scrub/shrub 
and woody habitats were found around the perimeter of the facility as well as to the south.  The dominant 
large woody species within the terrestrial habitats included oak, sycamore, maple, and pine.  Smaller 
scrub/shrub species observed included multi-flora rose, honeysuckle, poison ivy, and various shrubs.  
Several species of birds were noted during the site walk, including American robin, dove, blue jay, and crow.  
Other birds were observed, but could not be identified.  The only mammals observed during the site walk 
were squirrels; however, the grassy, scrub/shrub, and woody habitats could support other smaller 
mammalian species, such as rabbits, voles, shrews, woodchucks, and mice.  Given the small riparian buffer, 
it is unlikely that larger mammals would use these habitats as a significant source of food and/or shelter.   

4.4.2 Potential Aquatic Habitats 
The only potential onsite aquatic habitats identified during the site walk were the manmade ditches 
identified in SWMU 17 and SWMU 18.  SWMU 17 receives stormwater runoff from the facility and drains 
east to the SWMU 18 drainage ditch.  SWMU 18 receives surface water runoff from the stormwater 
drainage system and fire pond that drained by gravity to Big Thief Creek to the south.  The drainage ditch to 
the north (SWMU 19) is a relatively small grass-lined ditch approximately 3 feet wide.  At the time of the site 
walk in November 2011, only approximately 6 inches of water was present in the ditch, whereas in January 



SECTION 4 
PHYSICAL SITE SETTING 

 4-3 

2012, SWMU 19 was dry.  Given that water is present in an intermittent nature (during storm events), 
SWMU 19 is not considered a potential aquatic habitat.  The drainage ditch to Big Thief Creek ranges from 
4 to 10 feet wide; the widest portions were found at the southern extent of the ditch.  Portions of this ditch 
are gravel-lined, and water depths ranged from approximately 6 to 24 inches during the site walk.  Fish were 
not observed in either ditch during the site walk, and it is unlikely that either ditch could support a viable 
fish community.  Furthermore, given the channelized nature of the ditches and lack of a riparian buffer, 
these drainage ditches are not likely to provide a significant food source for upper trophic aquatic receptors 
(i.e., birds and mammals).   

Offsite aquatic features include Big Thief Creek and the Ohio River.  As previously noted, SWMUs 17 and 18 
discharge to Big Thief Creek, which in turn discharges to the Ohio River.  In addition, during a desktop survey 
of the National Wetlands Inventory (NWI) database, several small wetlands were identified near the facility 
(Appendix E).  The closest wetlands were approximately 100 feet from the facility boundary, adjacent to the 
southern extent of the drainage ditch to Big Thief Creek and along Big Thief Creek.  NWI identified these 
wetlands as freshwater emergent and/or freshwater forested/shrub wetlands.  Although no vegetation 
indicative of wetlands has been observed on the facility, no formal wetland delineation was conducted 
during the site walk to confirm the presence of wetlands. 

4.4.3 Special Habitats 
No existing or proposed state nature preserves are at or near the facility, and no known unique ecological 
sites, geologic features, breeding or non-breeding animal concentrations, champion trees, state parks, state 
forests, scenic rivers, or wildlife areas are within the project area.  The U.S. Fish and Wildlife Service (USFWS) 
maintains records and databases of threatened and endangered (T&E) species for the state.  USFWS lists the 
Indiana bat (Myotis sodalist), timber rattlesnake (Crotalus horridus), running buffalo clover (Trifolium 
stoloniferum), fanshell mussel (Cyprogenia stegaria), and pink mucket pearly mussel (Lamsilis abupta) as 
endangered species, and sheepnose mussel (Plethobasus cyphyus) and snuffbox mussel (Epioblasma 
triquetra) as proposed endangered species in Lawrence County.   

These species were not observed onsite during the site walk in November 2010 or during sampling 
conducted in January 2012.  The Indiana bat spends summer months in roosting habitats such as mixed-
hardwood forests and tends to prefer dead or dying trees with exfoliating bark.  In the winter months, the 
Indiana bat hibernates in caves and mines.  The habitat for the timber rattlesnake include denning habitat to 
overwinter such as rocky hillsides with underground crevices and summer habitat such as mixed deciduous 
and/or coniferous forests.  The running buffalo clover typically is found in lightly shaded woodlands along 
streams and occasionally in lawns of old home sites and cemeteries.  Fanshell mussel, pink mucket pearly 
mussel, and sheepnose mussel generally inhabitant large rivers with swift currents and sediment bottoms 
comprised of sand, gravel, and/or cobble.  The snuffbox mussel inhabits small and medium-sized rivers with 
swift current and sediment bottoms comprised of sand, gravel, and/or cobble substrates.   

Given the habitat preferences of the T&E species in Lawrence County, it is not expected that these species 
would be present within the terrestrial and/or aquatic habitats onsite.  The available terrestrial habitat 
onsite is limited to regularly mowed grassy parcels surrounded by paved roadways and infrastructure.  The 
available aquatic habitat onsite is limited to channelized ditches adjacent to paved roadways and 
infrastructure with shallow water depths, slow current velocity, and sediment substrates dominated by silt 
and sand.   
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SECTION 5 

Nature and Extent of Contamination 
This section presents the results of the soil, sediment, and groundwater sampling, and compares the 
analytical results to screening levels protective of human and ecological receptors and migration to 
groundwater.  The human health screening levels are based on USEPA regional screening levels (RSLs) for 
chemical constituents in soil (USEPA 2011).  Section 6.3.1 presents a detailed discussion of the soil RSLs.  The 
ecological screening levels (ESLs) are based on USEPA ecological soil screening levels (Eco-SSLs) and/or 
USEPA Region 5 RCRA ESLs for soil and sediment (USEPA 2003), and a detailed description is presented in 
Section 7.3.1.  In accordance with the work plan (CH2M HILL 2011), soil and sediment results were 
compared to ESLs for SWMU 17, SWMU 18 (sediment only), SWMU 19, and SWMU 29 only. 

The screening levels protective of migration to groundwater are based on the soil screening levels (SSLs) 
presented in the RSLs table (USEPA 2011).  The protection of groundwater SSLs are back-calculated from 
acceptable groundwater concentrations (i.e., maximum contaminant levels [MCLs] or risk-based tap water 
RSLs) to determine soil concentrations that have the potential to contaminate groundwater.  The MCL-based 
SSLs were used for screening.  In instances when there was not an available MCL-based SSL, the risk-based 
SSL was used, if available.  In both cases, the SSL includes a dilution attenuation factor (DAF) of 20 to 
account for dilution of the constituent concentration from soil pore water to groundwater.  According to 
USEPA’s Soil Screening Guidance: User’s Guide (USEPA 1996), a default DAF of 20 is considered protective for 
sources areas up to 0.5 acre in size.  Since the SWMUs and AOCs (except possibly SWMU 24) are less than 
0.5 acre in size, the DAF of 20 is considered protective for this evaluation. 

The SSL methodology was designed for use during the early stages of a site evaluation when information 
about subsurface conditions may be limited.  Because of this constraint, the methodology is based on 
conservative, simplifying assumptions about the release and transport of contaminants in the subsurface.  
Therefore, exceeding a groundwater protective SSL only indicates further evaluation may be warranted and 
does not necessarily indicate groundwater contamination is present. 

Boring logs for the soil borings and monitoring wells are presented in Appendix B.  The analytical laboratory 
reports are presented in Appendix D.  The CH2M HILL project chemist performed data evaluation and 
verification, and the data quality evaluation is presented in Appendix E.   

5.1 Soil Results 
The following sections summarize the soil sampling and analytical results for each of the SWMUs and AOCs 
investigated.   

5.1.1 Site-wide Arsenic in Soils 
Arsenic was detected across the site in every boring and depth interval at concentrations greater than the 
human health screening value.  The frequency of detection, consistent concentrations, and absence of 
historical information suggesting arsenic was used at the facility suggests arsenic is naturally occurring.  The 
arsenic concentrations observed at the site range from 2.16 to 42.9 mg/kg, with an average of 11.8 mg/kg 
being consistent with a documented regional background concentration of 13 mg/kg.  This background value 
is documented in Appendix B: Development of Alternate Metal Standards in the Closure Plan Review 
Guidance (Ohio EPA 2009), which is located at http://epa.ohio.gov/portals/32/pdf/2008CPRG.pdf.  Arsenic is 
not discussed further in the subsequent sections. 

5.1.2 SWMU 1: Former Flaring Pad  
Nine borings were advanced at SWMU 1 around the former flaring pad location (Figure 5-1).  The types of 
material encountered during drilling activities consisted of asphalt cover to about 0.5 foot bgs, silts and 
clayey silts to about 7 feet bgs, silty sand to 11 feet bgs, and gravelly sand below 11 feet bgs to the end of 
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boring at each locations.  The planned boring depth was 10 feet bgs; however, four of the nine borings 
(S01-SS01, S01-SS02, S01-SS05, and S01-SS08) were advanced to 25 feet bgs, and two borings (S01-SS03 and 
S01-SS06) were advanced to 15 feet bgs based on elevated PID readings observed in the soil samples.  An 
additional sample was collected for laboratory analysis from the last intervals deeper than 10 feet bgs in five 
of these six borings.   

Soil data were compared to human health RSLs and SSLs, and the exceedances are shown on Figure 5-1.  The 
analytical data are provided in Table 5-1, with the results summarized as follows: 

No VOCs were detected above RSLs.   

SVOCs exceeded RSLs in southern borings S01-SS07, S01-SS08, and S01-SS09. 

Benzo(a)anthracene and benzo(a)pyrene were detected above RSLs from 0 to 2 feet bgs in S01-SS07, 
S01-SS08, and S01-SS09.   

Benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) were detected above RSLs 
from 0 to 2 feet bgs in S01-SS09.   

Benzene was detected from 3 to 5 feet bgs and 8 to 10 feet bgs above protection of groundwater SSLs at 
S01-SS02. 

Tetrachloroethene exceeded the protection of groundwater SSLs at 0 through 10 feet bgs at S01-SS02, 
3 to 5 feet bgs and 8 to 10 feet bgs at S01-SS08, and 0 to 2 feet bgs at S01-SS09. 

Trichloroethene exceeded the protection of groundwater SSLs at 0 to 2 feet bgs at S01-SS02. 

1,1-Biphenyl exceeded the protection of groundwater SSLs from 0 to 2 feet bgs at S01-SS01, S01-SS-02, 
and S01-SS06 and from 3 to 5 feet bgs and 8 to 10 feet bgs at S01-SS-02. 

Benzo(a)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and 
selenium also exceeded the protection of groundwater SSLs at SWMU 1. 

5.1.3 SWMU 11: Satellite Accumulation Area - Ethafoam Plant 
Five borings were advanced to 10 feet bgs at SWMU 11 around the concrete satellite accumulation storage 
area.  The types of material encountered during drilling activities consisted of concrete cover to about 
0.5 foot bgs, silts and clayey silts to about 7 feet bgs, with silty sand to 10 feet bgs.   

The data are provided in Table 5-2.  No VOCs or SVOCs were detected in excess of the RSLs for human health 
or SSLs for protection of groundwater.  The sample locations are shown on Figure 5-2.   

5.1.4 SWMU 12: Former Methylene Chloride Cleaning Tank 
Two borings were advanced to at least 10 feet bgs at SWMU 12 around the former tank pad location.  The 
types of material encountered during drilling activities consisted of concrete cover to about 0.8 foot bgs, 
gravelly silts and clayey silts to about 7 feet bgs, gravelly silty sand to 10 feet bgs, and gravelly sand below 
10 feet bgs.  One boring (S12-SS02) was advanced to 15 feet bgs based on elevated PID readings observed in 
the soil sample, but no soil samples were collected from 10 to 15 feet bgs because the highest PID reading 
was from 8 to 10 feet bgs.   

The data are provided in Table 5-3.  No VOCs or SVOCs were detected in excess of the RSLs for human health 
or SSLs for protection of groundwater.  The sample locations are shown on Figure 5-3.   

5.1.5 SWMU 15: Two Section Septic Tank System  
Four borings were advanced to at least 10 feet bgs at SWMU 15 around the septic tank and a former sewer 
line.  The soil types encountered during drilling activities consisted of clayey silts to about 15.5 feet bgs and 
silty sand to 25 feet bgs.  Boring S15-SS02 was advanced to 25 feet bgs, S15-SS03 was advanced to 15 feet 
bgs, and S15-SS04 was advanced to 14 feet bgs based on elevated PID readings observed in the soil samples.  
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An additional sample was collected for laboratory analysis from the top of water table (20 to 22 feet bgs) at 
S15-SS02 and the bottom of borehole at S15-SS03.  S15-SS04 was advanced using a hand auger because of 
its proximity to an active utility line.   

The exceedances are shown on Figure 5-4, and the data are provided in Table 5-4.  No VOCs exceeded the 
screening levels.   

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and dibenz(a,h)anthracene exceeded RSLs 
and SSLs for protection of groundwater in both samples collected from 0 to 2 feet bgs in S15-SS03.   

Indeno(1,2,3-cd)pyrene exceeded RSLs in one of the two samples collected from 0 to 2 feet in S15-SS03.  
It exceeded SSLs for protection of groundwater in both samples. 

Mercury exceeded SSLs for protection of groundwater and RSLs in the duplicate sample at S15-SS04 
from 8 to 10 feet bgs.   

Selenium exceeded SSLs for protection of groundwater in one of the two samples collected from 8 to 
10 feet bgs in S15-SS04.   

5.1.6 SWMU 17: Stormwater Drainage System  
Three borings were advanced to at least 10 feet bgs at SWMU 17.  The soil types encountered during drilling 
activities consisted of silts to 8 feet bgs in the northern two borings and gravelly sand below 8 feet bgs.  The 
silt layer extended to at least 10 feet bgs in the southern boring.  One boring (S17-SS01) was advanced to 
15 feet bgs, and one boring (S17-SS02) was advanced to 20 feet bgs based on elevated PID readings 
observed in the soil samples.  An additional sample was collected for laboratory analysis from 13 to 15 feet 
bgs at S17-SS01 and 15 to 17 feet bgs at S17-SS02.   

The exceedances are shown on Figure 5-5, and the data are provided in Table 5-5.  No soil VOCs or SVOCs 
exceeded the human health RSLs.  Chromium was detected at concentrations exceeding ESLs at the three 
borings from 0 to 2 feet bgs.  Selenium was detected at concentrations exceeding ESLs at S17-SS03 from 0 to 
2 feet bgs.  Nitrobenzene was detected at concentrations exceeding protection of groundwater screening 
levels at S17-SS02 from 8 to 10 feet bgs. 

5.1.7 SWMU 19: Drainage Ditch to North 
Two borings were installed at SWMU 19; one was advanced to 10 feet bgs, and the other to 20 feet bgs 
around the drainage ditch.  The soil types encountered during drilling activities consisted of clayey silt to 
2.5 feet bgs and silty sand below 2.5 feet bgs in the north, with silty sand to 3 feet bgs and gravelly sand 
below 3 feet bgs in the south.   

Boring S19-SS02 was advanced to 20 feet bgs based on elevated PID readings observed in the soil samples.  
An additional sample was collected for laboratory analysis from 16 to 18 feet bgs in this borings.  The 
exceedances are shown on Figure 5-6, and the data are provided in Table 5-6.  No VOCs or SVOCs exceeded 
the human health RSLs or protection of groundwater SSL. 

5.1.8 SWMU 24: Process Sewer Line 
Eight borings were advanced to at least 10 feet bgs at SWMU 24 around the process sewer line.  The soil 
types encountered during drilling activities consist of asphalt and gravel cover to 0.5 foot bgs, silts and 
clayey silts to depths of 8 to 18 feet bgs, underlain by gravelly sand.  Two of the eight borings (S24-SS01 and 
S24-SS02) were advanced to 25 feet bgs, and two borings (S24-SS04 and S24-SS08) were advanced to 20 feet 
bgs based on elevated PID readings observed in the soil samples.  Additional sample was collected for 
laboratory analysis from 21 to 23 feet bgs at S24-SS01, 13 to 15 feet bgs at S24-SS02, and 13 to 15 feet bgs 
at S24-SS08.   

The exceedances are shown on Figure 5-7, and the data are provided in Table 5-7.  The following 
exceedances of screening levels were noted: 
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Ethylbenzene and 1-1 biphenyl exceeded RSLs and the protection of groundwater SSLs from 13 to 
15 feet bgs in S24-SS02.  This boring was placed near the area of excavation associated with closure of 
the drum storage area.  Confirmation sampling after the excavation showed that some of the soil left in 
place exceeded the current RSLs for ethylbenzene (Radian 1997).  Additional exceedances of the 
protection of groundwater SSLs at this location included 1,3,5-trimethylbenzene; benzene; 
ethylbenzene; isopropylbenzene; n-propylbenzene; m,p- and o-xylene; and styrene. 

Benzo(a)anthracene exceeded RSLs from 0 to 2 feet bgs in S24-SS01.  It also exceeded the protection of 
groundwater SSLs from 0 to 2 feet bgs in S24-SS01, S24-SS02, S24-SS-03, and S24-SS06. 

Benzo(a)pyrene exceeded RSLs from 0 to 2 feet bgs in S24-SS01, S24-SS02, S24-SS04, and S24-SS06.   

Benzo(b)fluoranthene was detected at concentrations exceeding RSLs and protection of groundwater 
SSLs at S24-SS01 and S24-SS02 from 0 to 2 feet bgs.  It also was detected at concentrations exceeding 
protection of groundwater SSLs at S24-SS03, and S24-SS04 from 0 to 2 feet bgs. 

Dibenz(a,h)anthracene was detected at concentrations exceeding RSLs and protection of groundwater 
SSLs at S24-SS01 and S24-SS02 from 0 to 2 feet bgs. 

Indeno(1,2,3-cd)pyrene was detected at concentrations exceeding RSLs and protection of groundwater 
SSLs at S24-SS02 from 0 to 2 feet bgs.   

5.1.9 SWMU 25-28: Former Wastewater Treatment System  
Four borings were advanced to at least 10 feet bgs at SWMU 25-28 around the former wastewater 
treatment system.  The soil types encountered during drilling activities consisted of gravelly sand to about 
2 feet bgs and clayey silt below 2 feet bgs to the end of borehole.  One boring (S25-SS03) was advanced to 
15 feet bgs based on elevated PID readings observed in the soil samples, but inadvertently, no sample was 
collected for laboratory analysis from deeper than 10 feet bgs.   

The exceedances are shown on Figure 5-8, and the data are provided in Table 5-8.  No VOCs exceeded the 
screening levels.  SVOCs exceeded screening levels in the southern borings S25-SS03 and S25-SS04.   

1,1-Biphenyl was above the RSL and protection of groundwater SSLs from 8 to 10 feet bgs from both 
samples in S25-SS03. 

Benzo(a)pyrene was detected above the screening level from 0 to 2 feet bgs in S25-SS03 and from 3 to 
5 feet bgs in S25-SS04.  Benzo(a)anthracene and benzo(b)fluoranthene were detected above protection 
of groundwater RSLs at this location. 

5.1.10 SWMU 29: Former Used Filter Sand Pile   
Two borings were advanced to 10 feet bgs at SWMU 29 around the former used filter sand pile.  The soil 
types encountered during drilling activities consisted of topsoil or sand to 0.5 or 3 feet bgs and clayey silts 
under the sand.   

The exceedances are shown on Figure 5-9, and the data are provided in Table 5-9.  No VOCs or SVOCs 
exceeded the human health or ecological screening levels or protection of groundwater SSLs.  Selenium and 
chromium exceeded ESLs from 0 to 2 feet bgs in both borings.   

5.1.11 AOC D: Underground Catalyst Storage Tank   
Two borings were advanced below 10 feet bgs at AOC D around the former catalyst storage tank location.  
The soil types encountered during drilling activities consist of concrete to 3 feet bgs, sand in the northern 
boring and clay/silt in the southern boring to 12 feet bgs, and gravelly sand below 12 feet bgs.  Boring 
AOD-SS01 was advanced to 25 feet bgs, and boring AOD-SS02 was advanced to 15 feet bgs based on 
elevated PID readings observed in the soil samples.  An additional sample was collected for laboratory 
analysis from 21 to 23 feet bgs at AOD-SS01 and 13 to 15 feet bgs at AOD-SS02. 
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The exceedances are shown on Figure 5-10, and the data are provided in Table 5-10.  No VOCs or SVOCs 
were detected in excess of RSLs.  Benzene exceeded the protection of groundwater SSLs at AOD-SS02 from 
0 to 2 feet bgs. 

5.2 Sediment Results 
One sediment sample was collected at the stormwater drainage system at SWMU 17.  Five sediment 
samples were collected at SWMU 18 at approximately 300- to 1,200-foot intervals within the length of the 
drainage ditch.  The detections are shown on Figure 5-11.  The data are provided in Table 5-12.   

The data were screened against human health and ecological risk screening levels and protection of 
groundwater SSLs.   

Acenaphthylene and selenium also exceeded ESLs in the sediment sample.  Pentachlorophenol 
exceeded the protection of groundwater SSLs in sediment sample S17-SD01.   

2-Methylnaphthalene, acetone, anthracene, acenaphthylene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, fluoranthene, fluorine, indeno(1,2,3-cd)pyrene, and pyrene exceeded RSLs at 
S18-SD01.   

Benzo(a)anthracene and benzo(a)pyrene exceeded both RSLs and protection of groundwater SSLs at 
S18-SD01. 

Benzo(b)fluoranthene exceeded protection of groundwater SSLs at S18-SD01. 

Acenaphthylene exceeded its ESL in all samples except S18-SD02.   

Acetone exceeded its ESL in S18-SD01 and both samples from S18-SD02.   

Pyrene exceeded its ESL in S18-SD01, one of the two samples from S18-SD02, and SD04.   

Selenium exceeded ESLs in both samples from S18-SD02, S18-SD04, and S18-SD05.   

1,1-Biphenyl exceeded protection of groundwater SSLs in S18-SS01 and in the duplicate and normal 
samples from S18-SD02. 

5.3 Groundwater Results 
Groundwater grab samples were collected from two onsite wells, Water Well 2 and Water Well 5, as well as 
from a spigot that was fed by a storage tank that holds water from these two wells.  The samples were 
analyzed for VOCs, and the data are presented in Table 5-13.  The data were not screened against any 
screening criteria; however, only one analyte (2-chloroethyl vinyl ether) exceeded the reported sample 
quantitation limit.  2-Chloroethyl vinyl ether was rejected because of hydrochloric acid preservation in the 
samples, and concentrations could not be determined.  This analyte is not known to have been used onsite, 
and there is no historical reason to assume that detected concentrations would be found.  
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SECTION 6 

Screening-Level Human Health Risk Assessment  
An SLHHRA was performed using the Phase 1 RFI data to evaluate potential risks associated with exposure 
to soil and sediment by potential current and future receptor populations.  Based on the Phase 1 RFI 
objectives, only soil and sediment samples were collected for analyses to provide the data necessary to 
perform an initial site characterization.  The SLHHRA results provide a preliminary indication of potential 
risks from chemicals of potential concern (COPCs) and are used to help determine whether the site requires 
further evaluation (e.g., a baseline risk assessment or additional data collection) or no further action with 
respect to human health risks associated with soil and sediment under current and future industrial site use.   

The basic framework for this risk screening was derived from the USEPA Risk Assessment Guidance for 
Superfund, Part A, Volume 1 (RAGS) and associated guidance documents (USEPA 1989, 1990, 1991).  This 
risk screening includes estimates of human health risks associated with exposure to soil and sediment as 
appropriate for each SWMU and AOC.  The SLHHRA was performed in a phased approach, as described 
below.   

6.1 Data Evaluation 
Soil and sediment samples collected from each SWMU and AOC in December 2011 and January 2012 were 
evaluated in the SLHHRA.  The data evaluated in the SLHHRA are presented in Tables 5-1 through 5-13.  The 
data included in the SLHHRA were validated.  The following bullets discuss how the qualified data were 
evaluated in the risk assessment: 

Rejected (“R” qualified) data were excluded from the risk screening. 
Estimated (“J” qualified) data were treated as detected concentrations in the risk screening. 
For duplicate samples, the maximum concentration between the two samples was used as the sample 
concentration. 

The methodology used in this preliminary COPC screening assessment is consistent with that described in 
the USEPA-approved work plan (CH2M HILL 2011).  Soil samples collected from discrete depths between 
0 and 10 feet bgs during the Phase 1 RFI in December 2011 were evaluated.  Surface soil samples collected 
from 0 to 2 feet bgs were used to evaluate the current/future site worker and current/future trespasser 
exposure scenarios.  Because future invasive activities may disturb soil in the shallow subsurface (0 to 
10 feet bgs) and bring current subsurface soil to the ground surface where contact may occur, soil from the 
0- to 10-foot interval (“total soil”) was used to evaluate reasonably foreseeable future scenarios.   

6.2 Human Health Conceptual Site Model 
The human health conceptual exposure model (CEM) presents an overview of site conditions, potential 
contaminant migration pathways, and exposure pathways to potential receptors.  Section 2 presents the site 
history and setting, which is summarized below.  Figures 6-1 through 6-11 show the conceptual model of 
potential exposure pathways for each SWMU and AOC.  These pathways are described in further detail in 
the following paragraphs.   

The facility operates three plants to manufacture and distribute polymeric beads and foam.  Facility 
buildings are used for manufacturing, warehouse, and office space.  Currently, construction or excavation 
activities are not taking place at the site.  Future land use is expected to remain similar to current land use 
and therefore would be industrial.  Future residential development of the site is unlikely.   

Potentially complete exposure pathways and scenarios related to the facility include: 

Current exposure pathways: 
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Trespassers: Exposure to surface soil (0- to 2-foot interval) through incidental ingestion, dermal 
contact, and inhalation of particulate and volatile emissions 

Site workers: Exposure to surface soil (0- to 2-foot interval) through incidental ingestion, dermal 
contact, and inhalation of particulate and volatile emissions 

Future exposure pathways include the current exposure pathways and the following additional 
pathways: 

Construction workers: Exposure to combined surface soil and subsurface soil (0- to 10-foot interval) 
during construction activities through incidental ingestion, dermal contact, and inhalation of 
particulate and volatile emissions; exposure to shallow groundwater through dermal contact  

Maintenance workers: Exposure to combined surface soil and subsurface soil (0- to 10-foot interval) 
during subsurface utilities repair and maintenance through incidental ingestion, dermal contact, and 
inhalation of particulate and volatile emissions; exposure to shallow groundwater through dermal 
contact 

Under current land use conditions, public access to the site area where operations occur (including the 
SWMUs and AOC evaluated in the Phase 1 RFI, with the exception of portions of SWMU 18) is restricted by 
fencing and a staffed guard shack is present at the entrance.  Portions of SWMU 18 are not within the 
fenced and access-restricted areas.  Therefore, trespassers could access the site in these areas, and the 
trespasser receptor is considered potentially exposed to surface soils at SWMU 18.  Because of existing 
concrete cover at SWMUs 1, 11, 12, and 15, direct contact to soil is not currently present.  Additionally, 
there is no direct access to AOC D because it is an underground concrete vault.  Potential current receptors 
include site workers and trespassers.  The current receptors may come in contact with surface soil; exposure 
routes may include incidental ingestion, dermal contact, and inhalation of volatile and particulate emissions 
from the surface soil.   

Potential future receptors include construction workers, in addition to the current receptors (site workers 
and trespassers).  Future receptors may also come in contact with surface soil (incidental ingestion, dermal 
contact, and inhalation of volatile and particulate emissions from the surface soil).  In addition, it is assumed 
the future site workers and construction workers could be exposed to subsurface soil if future industrial 
buildings or piping or other underground utilities are repaired or constructed at the site and the soil is 
reworked, bringing subsurface soil to the surface.  Exposure routes for subsurface soil are the same as those 
for current surface soil (incidental ingestion of the soil, dermal contact with the soil, and inhalation of 
volatile and particulate emissions from the soil). 

There is no current drinking water use of groundwater at the site.  Five nonpotable water supply wells are 
located onsite.  The facility reports that Well 5 is used as needed for the wastewater treatment plant, and 
Well 2 is used for fire protection.  The remaining three wells are not used.  SWI supplies drinking water 
purchased from the City of Portsmouth, Ohio, to the facility and most of the residents within the vicinity of 
the facility.  This water is supplied from the City of Portsmouth’s filtration plant located on the Ohio River 
approximately 15 miles upstream of the facility.  According to ODNR data, 10 privately owned wells are 
within 1 mile of the facility, and the use of these wells is unknown. 

6.3 SLHHRA Approach 
The SLHHRA was conducted in two steps.  Step 1 identified COPCs in soil and sediment by comparison to 
risk-based screening levels.  The identified COPCs at each SWMU and AOC were evaluated in Step 2 using 
maximum detected soil and sediment concentrations and a risk ratio approach (USEPA 1991, 2011) to 
determine whether concentrations pose risks to potential receptor populations above the USEPA risk 
management levels (target cancer risk of 1x10-6 to 1x10-4 and target noncancer hazard index [HI] of 1).  A 
detailed description of the SLHHRA process is provided below. 
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6.3.1 Step 1 
The COPC screening process was conducted for soil and sediment on a site-specific basis (by SWMU or AOC).  
Surface soil, subsurface soil, and sediment analytical results were screened against the industrial soil RSLs 
(USEPA 2011).  The RSLs based on noncarcinogenic health endpoints were reduced by a factor of 10 (i.e., 
adjusted to a hazard quotient [HQ] = 0.1) to account for the potential presence of multiple constituents 
affecting the same target organ, while no adjustment was made for the RSLs based on carcinogenic health 
endpoints (i.e., the RSLs were based on a target excess lifetime cancer risk [ELCR] of 1x10-6).  For those 
constituents with more than one RSL (e.g., carcinogenic-based RSL, noncarcinogenic-based RSL [HQ = 0.1]), 
the lowest value was selected as the final RSL for that constituent.  The industrial RSLs were used for 
selecting soil and sediment COPCs.  Detected constituents that had no RSL were compared to RSLs for 
surrogate chemicals, if available.  Soil and sediment results were screened against the USEPA RSL for 
trivalent chromium as a surrogate for total chromium because available documentation indicates chromium 
has not been used in the manufacturing process at the facility.  Trivalent chromium can occur naturally in 
soil and groundwater, and it is unlikely that hexavalent chromium would be present in soil at the facility. 

The detection limits for the nondetected constituents also were compared to the screening levels discussed 
above (Appendix F).  The range of detection limits for 1,2-dibromo-3-chloropropane and n-nitroso-di-n-
propylamine were slightly higher than the respective screening levels (difference in detection limit and 
screening level ranging from 0.01 to 0.041).  Since these constituents were not detected in the soil samples, 
they were not identified as COPCs for further evaluation. 

If the maximum detected concentration in soil or sediment exceeded the appropriate screening value, the 
COPC was retained for further evaluation and the screening level risk evaluation proceeded to Step 2.   

6.3.2 Step 2 
For COPCs retained for further evaluation following Step 1, corresponding noncancer hazards and ELCRs 
were calculated on a site-specific (SWMU and/or AOC) basis using methods described below.  For those 
constituents identified as COPCs based on soil saturation-based RSLs, corresponding hazards and risks were 
calculated using risk-based RSLs.   

Noncancer Hazard Estimation Methods 
For noncancer effects, the potential for a receptor to develop an adverse effect was estimated by comparing 
the predicted level of exposure for a particular chemical with the highest level of exposure that is 
considered protective (i.e., the screening level).   

For chemicals identified as COPCs in Step 1, a corresponding HQ was calculated using the following 
equation:  

HQ = 
Maximum detected soil or sediment concentration 

(mg/kg) x target hazard (1) 
Industrial Soil RSL 

mg/kg = milligrams per kilogram 

The maximum detected concentration (the same concentration that was used in Step 1) was used in Step 2.  
RSLs for noncarcinogenic effects were not adjusted by 10 as was done in Step 1.  Instead, they are used as 
presented in the RSL table.   

The individual constituent HQs at each SWMU and AOC then were summed to obtain a site-specific HI to 
assess the potential for noncarcinogenic health effects posed by exposure to multiple constituents (USEPA 
1986).  The summation of individual constituent HQs to determine the HI assumes noncarcinogenic hazards 
associated with exposure to more than one constituent are additive.  Synergistic or antagonistic interactions 
between constituents are not considered.  The HI may exceed 1 even if all of the individual HQs are less 
than 1.  An HI greater than 1 indicates there is some potential for adverse noncarcinogenic health effects 
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associated with exposure to the constituents of concern.  However, if the HI is greater than 1, the target 
organ/effect specific HIs can be calculated (summing all HQs for constituents that affect the same target 
organ) to determine whether the HI for a specific target organ/effect is greater than 1.  If the HI for each 
target organ/effect is not greater than 1, it can be assumed there is no unacceptable non-carcinogenic 
hazard to the receptor.  If the cumulative corresponding HI by target organ/effect is greater than 1, then 
further evaluation of the site may be necessary. 

6.3.3 Carcinogenic Risk Estimation 
The potential for carcinogenic effects associated with exposure to site-related constituents was evaluated by 
estimating the ELCR.  ELCR is the incremental increase in the probability of developing cancer during one’s 
lifetime in addition to the background probability of developing cancer.  For example, an individual exposed 
to a carcinogen with a calculated cancer risk of 2x10-6 indicates the probability of the individual getting 
cancer increases by 2 in 1 million above background levels. 

Similar to the approach for noncarcinogenic hazard estimates for each sample location, constituent-specific 
ELCRs were calculated using a using a risk ratio approach (USEPA 1991).   

For chemicals identified as COPCs in Step 1, chemical-specific ELCRs were calculated for each identified using 
the following equation: 

ELCR = 
Maximum detected soil or sediment concentration 

(mg/kg) x target risk level (1x10-6) 
Industrial Soil RSL 

mg/kg = milligrams per kilogram 
ELCR = excess lifetime carcinogenic risk 

The individual constituent ELCRs at each SWMU and AOC then were summed to obtain a site-specific ELCR 
to assess the potential for carcinogenic health effects posed by exposure to multiple constituents (USEPA 
1986).  As described in the USEPA-approved work plan (CH2M HILL 2011), if it is determined that cumulative 
risks are within USEPA’s risk management range of 1x10-6 to 1x10-4 for carcinogenic compounds, and the 
cumulative HI is less than 1, then no further risk evaluation will be recommended. 

6.4 SLHHRA Results 
Results of the SLHHRA for each potential soil exposure interval are presented in Tables 6-1 through 6-23 and 
are summarized below. 

6.4.1 SWMU 1: Former Flaring Pad 
Five polynuclear aromatic hydrocarbons (PAHs) (benzo[a]anthracene, benzo[a]pyrene, benzo[b] 
fluoranthene, dibenz[a,h]anthracene, indeno[1,2,3-cd]pyrene) and arsenic were identified as COPCs in 
surface soil and total soil (Table 6-1).  Based on constituents in the same class, carcinogenic polynuclear 
aromatic hydrocarbons (cPAHs) benzo(k)fluoranthene and chrysene also were included in the risk ratio 
calculations with the five PAHs identified as COPCs.  The ELCRs associated with surface soil (2x10-5) and total 
soil (2x10-5) at SWMU 1 were within USEPA’s risk management range of 1x10-6 to 1x10-4 (Table 6-2).  The 
estimated cumulative noncancer HIs for surface soil (0.06) and total soil (0.07) were below USEPA’s 
threshold of 1 (Table 6-2).  Based on these results, no further evaluation is necessary for potential exposures 
to soil associated with industrial land use at SWMU 1. 

6.4.2 SWMU 11: Satellite Accumulation Area – Ethafoam Plant 
Arsenic was identified as COPCs in surface soil and total soil (Table 6-3).  The ELCRs associated with surface 
soil (9x10-6) and total soil (1x10-5) at SWMU 11 were within USEPA’s risk management range of 1x10-6 to 
1x10-4 (Table 6-4).  The estimated cumulative noncancer HIs for surface soil (0.05) and total soil (0.06) were 
below USEPA’s threshold of 1 (Table 6-4).  Based on these results, no further evaluation is necessary for 
potential exposures to soil associated with industrial land use at SWMU 11. 
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6.4.3 SWMU 12: Former Methylene Chloride Cleaning Tank  
Arsenic was identified as COPCs in surface soil and total soil (Table 6-5).  The ELCRs associated with surface 
soil (8x10-6) and total soil (8x10-6) at SWMU 12 were within USEPA’s risk management range of 1x10-6 to 
1x10-4 (Table 6-6).  The estimated cumulative noncancer HIs for surface soil (0.05) and total soil (0.05) were 
below USEPA’s threshold of 1 (Table 6-6).  Based on these results, no further evaluation is necessary for 
potential exposures to soil associated with industrial land use at SWMU 12. 

6.4.4 SWMU 15: Two Section Septic Tank System  
Five PAHs (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, 
indeno[1,2,3-cd]pyrene) and arsenic were identified as COPCs in surface soil and total soil (Table 6-7).  Based 
on constituents in the same class, cPAHs benzo(k)fluoranthene and chrysene also were included in the risk 
ratio calculations with the five PAHs identified as COPCs.  The ELCRs associated with surface soil (3x10-5) and 
total soil (3x10-5) at SWMU 15 were within USEPA’s risk management range of 1x10-6 to 1x10-4 (Table 6-8).  
The estimated cumulative noncancer HIs for surface soil (0.04) and total soil (0.05) were below USEPA’s 
threshold of 1 (Table 6-8).  Based on these results, no further evaluation is necessary for potential exposures 
to soil associated with industrial land use at SWMU 15. 

6.4.5 SWMU 17: Stormwater Drainage System  
Arsenic was identified as a COPC in both sediment sample locations and in surface soil and total soil at the 
same soil sample location (Table 6-9) at SWMU 17.  The ELCRs associated with sediment (7x10-6) and surface 
soil and total soil (9x10-6) were within USEPA’s risk management range of 1x10-6 to 1x10-4 (Table 6-10).  The 
estimated cumulative noncancer HIs for sediment (0.04) and surface soil and total soil (0.05) were below 
USEPA’s threshold of 1 (Table 6-10).  Based on these results, no further evaluation is necessary for potential 
exposures to soil associated with industrial land use at SWMU 17. 

6.4.6 SWMU 18: Drainage Ditch to Big Thief Creek  
Benzo(a)pyrene and arsenic were identified as COPCs in sediment (Table 6-11).  Based on constituents in the 
same class, cPAHs benzo(a)anthracene, benzo(b)fluoranthene, chrysene, dibenz(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene also were included in the risk ratio calculations with benzo(a)pyrene.  The ELCR 
associated with sediment (1x10-5) at SWMU 18 was within USEPA’s risk management range of 1x10-6 to 
1x10-4 (Table 6-12).  The estimated cumulative noncancer HI for sediment (0.06) was below USEPA’s 
threshold of 1 (Table 6-12).  Based on these results, no further evaluation is necessary for potential 
exposures to soil associated with industrial land use at SWMU 18. 

6.4.7 SWMU 19: Drainage Ditch to North  
Arsenic was identified as a COPC in both surface soil and total soil at the same soil sample location 
(Table 6-13) at SWMU 19.  The ELCR associated with surface soil and total soil (8x10-6) was within USEPA’s 
risk management range of 1x10-6 to 1x10-4 (Table 6-14).  The estimated cumulative noncancer HIs for surface 
soil and total soil (0.05) were below USEPA’s threshold of 1 (Table 6-14).  Based on these results, no further 
evaluation is necessary for potential exposures to soil associated with industrial land use at SWMU 19. 

6.4.8 SWMU 24: Process Sewer Line  
Five PAHs (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, 
indeno[1,2,3-cd]pyrene) and arsenic were identified as COPCs in surface soil and total soil (Table 6-15).  
Based on constituents in the same class, cPAHs benzo(k)fluoranthene and chrysene also were included in 
the risk ratio calculations with the five PAHs identified as COPCs.  The ELCRs associated with surface soil 
(2x10-5) and total soil (3x10-5) at SWMU 24 were within USEPA’s risk management range of 1x10-6 to 1x10-4 

(Table 6-16).  The estimated cumulative noncancer HIs for surface soil (0.06) and total soil (0.07) were below 
USEPA’s threshold of 1 (Table 6-16).  Based on these results, no further evaluation is necessary for potential 
exposures to soil associated with industrial land use at SWMU 24. 
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6.4.9 SWMU 25-28: Former Wastewater Treatment System  
Arsenic was identified as a COPC in both surface soil and total soil at the same soil sample location 
(Table 6-17) at SWMU 25-28.  1,1-Biphenyl and benzo(a)pyrene also were identified as COPCs in total soil 
(Table 6-17).  Based on constituents in the same class, six additional cPAHs (benzo[a]anthracene, 
benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, and indeno[1,2,3-cd]pyrene) 
also were included in the risk ratio calculations for total soil.  The ELCR associated with surface soil (3x10-5) 
and total soil (3x10-5) at SWMU 25-28 were within USEPA’s risk management range of 1x10-6 to 1x10-4 

(Table 6-18).  The estimated cumulative noncancer HIs for surface soil (0.2) and total soil (0.5) were below 
USEPA’s threshold of 1 (Table 6-18).  Based on these results, no further evaluation is necessary for potential 
exposures to soil associated with industrial land use at SWMU 25-28. 

6.4.10 SWMU 29: Former Used Filter Sand Pile  
Arsenic was identified as COPCs in surface soil and total soil (Table 6-19).  The ELCRs associated with surface 
soil (9x10-6) and total soil (1x10-5) at SWMU 29 were within USEPA’s risk management range of 1x10-6 to 
1x10-4 (Table 6-20).  The estimated cumulative noncancer HIs for surface soil (0.06) and total soil (0.08) were 
below USEPA’s threshold of 1 (Table 6-20).  Based on these results, no further evaluation is necessary for 
potential exposures to soil associated with industrial land use at SWMU 29. 

6.4.11 AOC D: Underground Catalyst Storage Tank  
Arsenic was identified as a COPC in surface soil and total soil (Table 6-21).  The ELCRs associated with surface 
soil (5x10-6) and total soil (9x10-6) at AOC D were within USEPA’s risk management range of 1x10-6 to 1x10-4 

(Table 6-22).  The estimated cumulative noncancer HIs for surface soil (0.03) and total soil (0.05) were below 
USEPA’s threshold of 1 (Table 6-22).  Based on these results, no further evaluation is necessary for potential 
exposures to soil associated with industrial land use at AOC D. 

6.5 SLHHRA Summary and Conclusions 
A summary of the risk estimates associated with soil and sediment at each SWMU and AOC is provided in 
Table 6-23.  Arsenic was identified as a COPC in all sediment, surface soil, and subsurface soil samples.  The 
distribution and concentrations of arsenic were similar at sample locations across the evaluated SWMUs and 
AOCs.  The analytical results for arsenic are believed to be reflective of naturally occurring concentrations of 
arsenic rather than site-related impacts (Section 5.1.1), given that arsenic has not been used in facility 
operations. 

Furthermore, the estimated ELCRs and noncancer hazards associated with all COPCs, including arsenic, were 
within USEPA’s risk management range for cancer risks and below the USEPA noncancer threshold.  Based 
on the results of this SLHHRA for soil and sediment exposure scenarios associated with current and 
anticipated future industrial land use at the facility, no further evaluation is necessary for soil and sediment 
at the evaluated SWMUs and AOC. 
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SECTION 7 

Ecological Risk Screening 
This section presents an ecological risk screening for ecologically relevant facility sites included in the 
Phase 1 RFI.  These site-specific screenings represent the initiation of the ecological risk assessment (ERA) 
process.  They were conducted to determine whether COPCs are present at sites, and if so, if additional 
phases of investigation and assessment are necessary to delineate the full extent of contamination and 
assess potentially unacceptable ecological risks via formalized and more comprehensive SWMU- and 
AOC-specific ERAs.  Based on the objectives of the Phase 1 RFI, only soil and sediment samples were 
collected for facility sites to provide data necessary to perform an initial site characterization of AOCs and 
SWMUs, improve understanding of fate and transport of constituents detected, and provide initial data for 
future ERAs.  Based on the results of the Phase 1 risk screenings, additional media might be considered in 
subsequent phases of investigation.   

7.1 Problem Formulation 
These ecological risk screenings were conducted in accordance with Ecological Risk Assessment Guidance 
Document (Ohio EPA 2008) and USEPA guidance (USEPA 1997, 1998).  The ERA process consists of three 
main components: (1) problem formulation; (2) exposure and effects analysis; and (3) risk characterization.  
The eight-step ERA process is depicted on Figure 7-1.  The screening problem formulation, which represents 
Step 1 of the ERA process, was presented as part of the USEPA-approved work plan (CH2M HILL 2011) to 
establish the goals, scope, and focus of the ecological investigation of facility sites.  Represented here, Step 1 
consisted of carrying out the following for each site:  

Characterizing the environmental setting in terms of the habitats and biota known or likely to be 
present. 

Using available analytical data or knowledge of suspected releases based on known site history (e.g., 
documented site activities and/or waste streams) to identify potential constituents of interest in 
ecologically relevant media.   

Developing a conceptual site model (CSM) that identifies and evaluates potential source areas, transport 
pathways, fate and transport mechanisms, exposure media, exposure pathways and routes, and 
receptors.  The ecological CSM was presented in the work plan and is summarized on Figure 7-2. 

7.1.1 Selection of Ecologically Relevant Sites 
Step 1 (problem formulation) was used to determine which SWMUs or AOCs could be considered 
ecologically relevant and warrant further evaluation via the ERA process.  This initial step was performed 
during development of the work plan based on information learned by a CH2M HILL ecologist during a site 
reconnaissance (CH2M HILL 2011).  Based on this, the following SWMUs and AOC were identified as 
ecologically relevant (Table 7-1): 

SWMU 17 – Stormwater Drainage Ditch 
SWMU 18 – Drainage Ditch to Big Thief Creek 
SWMU 19 – Drainage Ditch to North 
SWMU 29 – Former Used Filter Sand Pile 

Eight sites do not warrant further evaluation within the ERA because they are within or near the current 
and/or former process areas of the facility; surrounded by buildings, pavement, and/or roads; enclosed 
partially or completely by fencing or berms; and contain no viable habitats.  Therefore, the answer to 
Question 1 for each of these sites is “No,” and so it follows that no receptors or receptor groups are 
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expected to use these sites; thus, there is no potential for complete exposure pathways.  As such, ERAs will 
not be conducted for the following sites, and they are not considered or discussed further:   

Four other sites (SWMUs 25, 26, 27, and 28) that have viable habitats (adjacent terrestrial grasslands) 
but are located within process areas 

Areas that are either paved or covered with gravel and could not support viable terrestrial receptors 

For SWMU 37, the answer to Question 1 also was “Yes” because of a small fire pond.  This unit consists of a 
concrete basin with a 25,000-gallon capacity located north of the wastewater treatment system.  The unit 
receives untreated process water from the process sewer system.  Given the nature of this basin (i.e., 
concrete structure), this SWMU could not likely support aquatic life (other than opportunistic aquatic insects 
such as fly larvae), and as a result, further evaluation of SWMU 37 is not warranted with respect to 
ecological risk. 

7.1.2 Chemicals of Interest 
Chemical analytical data for surface soil and sediment samples collected during the January 2012 field 
investigation at ecologically relevant sites were used for screening (Table 7-2).  Details regarding how and 
where these samples were collected are summarized in earlier sections of this report.  Even though samples 
were collected from two to three depths at each site, only data for surface soil samples (those collected 
from 0 to 2 feet bgs) were evaluated.  Although some potential receptors may burrow, it was assumed the 
majority of the ecological receptors, regardless of trophic level, would most likely only come in contact with 
constituents in these shallower intervals.  Data from subsurface soil samples (e.g., 2 to 3, 3 to 5, and/or 8 to 
10 feet bgs) were not used.  The samples used for the ecological risk screenings, and parameters analyzed 
for each, are listed in Table 7-2.   

7.2 Exposure Assessment 
The objective in this step is estimating exposure point concentrations (EPCs), or the COPC concentrations in 
media to which ecological receptors might be exposed, either through direct exposures or via the food web 
pathway. 

7.2.1 Direct Exposures 
The EPC for this assessment was the maximum detected COPC concentration in the site-specific surface soil 
and surface sediment data sets.  Maximum concentrations were used to estimate the EPC to conservatively 
estimate potential exposures for the ecological receptors selected as assessment endpoints (Table 7-3).   

7.2.2 Food Web Exposures 
Medium-specific EPCs for soil and sediment were used in bioaccumulation and food web models to estimate 
exposures to upper trophic-level receptors.  The models and parameter values used for calculating these 
tissue calculations are outlined in the following subsections.  Not all constituents were evaluated for food 
web exposures.  Only constituents with the greatest potential to bioaccumulate and that were detected in 
soil and/or sediment samples from the site were evaluated for exposures via food webs.  The list of 
bioaccumulating constituents is based on USEPA guidelines (Table 4-2, USEPA 2000).  In addition, 
bioaccumulative constituents were evaluated in food web exposures if they were not detected, but reliable 
detection levels exceeded respective screening value. 

As presented in Section 4.4.3, USFWS listed several endangered species within Lawrence County.  However, 
no T&E species were identified onsite during investigation activities, and given the limited habitats present, 
it is unlikely that these species would be present onsite.  As a result, food web exposures were evaluated for 
the following receptors used to represent surrogates for receptors that are known to be present or likely to 
be present based on the CSM:  

Red-tailed hawk (Buteo jamaicensis)—avian terrestrial carnivore 
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Mallard duck (Anas platyrhynchos)—avian semiaquatic herbivore 
Marsh wren (Cistothorus palustris)—avian semiaquatic insectivore   
Mourning dove (Zenaida macroura)—avian terrestrial herbivore 
American robin (Turdus migratorius)—avian terrestrial insectivore 
Short-tailed shrew (Blarina brevicauda)—mammalian terrestrial insectivore 
White-tailed deer (Odocoileus virginianus)—mammalian terrestrial herbivore 
White-footed mouse (Peromyscus leucopus)—mammalian terrestrial herbivore 
Red fox (Vulpes vulpes)—mammalian terrestrial carnivore 
Muskrat (Ondatra zibethicus)—mammalian semiaquatic herbivore 

For screening-level exposure estimates, uptake of constituents from the abiotic media into these food items 
was based on conservative (e.g., 90th percentile) bioconcentration factors (BCFs) or bioaccumulation factors 
(BAFs) from literature, where available.  Priority was given to BAFs reported in USEPA Eco-SSLs.  Available 
BCFs and BAFs used in this ERA are presented in Tables 7-4 and 7-5.  A default factor of 1 was used only 
when data were not available in the literature for a COPC.  The models and parameter values used for 
calculating these tissue calculations are outlined in the following subsections. 

Dietary Intake Estimation 
The dietary intake (i.e., applied daily dose) of each constituent (in mg of constituent per kg of body weight 
per day) was calculated for each of the above receptor species using species-specific life history information, 
where available, and the following formula (modified from USEPA 1993): 

AUF
BW

PDSEPCFIRPDFFCFIR
DI xixii

x
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Where: 

 DIx  = Dietary intake for COPC x (mg constituent/kilograms [kg] body weight/day) 
 FIR = Food ingestion rate (kg/day, dry-weight) 
 FCxi = Concentration of COPC x in food item i (mg/kg, dry-weight) 
 PDFi = Proportion of diet composed of food item i (dry-weight basis) 
 EPCx = Concentration of COPC x in soil (mg/kg, dry-weight) 
 PDS = Proportion of diet composed of soil (dry-weight basis) 
 BW = Body weight (kg, wet-weight) 
 AUF  = Area use factor; percent (decimal) of habitat used by receptor  

CH2M HILL modeled incidental ingestion of soil/sediment as a dietary component rather than using a 
separate soil/sediment ingestion rate.  Dietary exposure parameter values for the selected receptors are 
presented in Table 7-6.  For this evaluation, maximum food ingestion rates either were taken from the 
literature or estimated using allomertic equations from Nagy (2001).  The food ingestion rate used was the 
greater of the two.   

CH2M HILL selected the exposure parameter values to provide for a conservative evaluation in the initial 
screening.  Examples of these conservative assumptions are as follows: 

All dietary items consumed by the receptor were obtained from the facility (i.e., an area use factor [AUF] 
of 1 was assumed) at the point of maximum concentration. 

Constituents were 100 percent bioavailable. 

In cases where the allometric equation (Nagy 2001) was used as the food ingestion rate, the maximum 
reported body weight was used to estimate the feeding rate.   

Minimum adult body weights were used in the dose estimate equation. 
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7.3 Effects Assessment 
The purpose of the effects assessment was to establish constituent exposure levels (screening values) that 
represent conservative thresholds for adverse ecological effects.  One set of screening values typically was 
developed for each selected assessment endpoint. Direct exposure screening values were selected to be 
protective of terrestrial plants and soil invertebrates for the soil pathway and of aquatic macroinvertebrates 
for the sediment pathway. 

7.3.1 Direct Exposures 
Direct exposure screening values were selected to be protective of terrestrial plants and soil invertebrates 
for the soil pathway and of aquatic macroinvertebrates, fish, and amphibians for the sediment pathway.  For 
soil, the direct exposure screening value was the lower of the plant and invertebrate value.  In the cases 
where no plant or invertebrate value was available, the USEPA Region 5 ESLs were used as a default even 
though, as a general rule, they are intended to be protective of small mammals. 

The following sources were used to obtain soil benchmarks protective of either terrestrial plants or 
invertebrates: 

USEPA Eco-SSLs: http://www.epa.gov/ecotox/ecossl/ 
USEPA Region 5 ESLs (USEPA 2003) 
Scientific literature 

The following hierarchy of sources was used to obtain sediment benchmarks: 

USEPA Region 5 ESLs (USEPA 2003) 
USEPA Region 3 sediment screening values (USEPA 2006)  
Scientific literature (as referenced) 

The screening values, and their sources, for COPCs in surface soil and sediment are summarized in Table 7-7 
and 7-8, respectively. 

7.3.2 Food Web Exposures  
Toxicity screening values for ingestion of COPCs by the receptor species (i.e., birds and mammals) were 
obtained from literature.  Toxicological information for wildlife species most closely related to the receptor 
species was used, where available, but was supplemented by laboratory studies of non-wildlife surrogate 
species (such as laboratory mice) where necessary.  Preference was given to toxicity studies involving 
long-term (chronic, greater than 90 day) exposures.  Survival, growth, and reproduction were emphasized as 
toxicological endpoints because these are the most relevant to maintaining viable populations and are 
generally the most studied chronic toxicological endpoints for ecological receptors.  If several chronic 
toxicological studies were available in the literature, the most appropriate study was selected for each 
receptor species based upon study design, study methodology, study duration, study endpoint, and test 
species.  Toxicity screening values for ingestion were chronic no observed adverse effect level (NOAEL) and 
chronic lowest adverse effect level (LOAEL).   

A rigorous and systematic screening process was used to select toxicity values for use in developing 
Eco-SSLs.  For those constituents with available Eco-SSLs documents, ingestion screening values used were 
the same as those derived in the Eco-SSL.  If an Eco-SSL was not available, studies that relate dietary 
concentrations of site constituents to adverse effects in wildlife were identified from a search of electronic 
databases, and a review of original studies identified in the following review sources:  

Agency for Toxic Substances and Disease Registry (ATSDR) 
ECOTOX Database (USEPA electronic database) 
BIOSIS Electronic Database 
TOXNET Database (National Library of Medicine) 
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Integrated Risk Information System (IRIS) Database (USEPA electronic database) 
USFWS Contaminant Review Series Electronic Database 
Oak Ridge National Laboratory database (Sample et al. 1996) 

For wildlife, only dietary studies in which relevant survival, growth, and reproduction were measured were 
reviewed.  The selection of NOAELs and LOAELs based on the available reviewed literature was prioritized 
using the following guidelines: 

The preferred exposure duration was subchronic or chronic, or conducted during a critical life stage such 
as reproduction, gestation, or development.  Acute studies were considered but not preferred.   

Only studies with mortality, growth, and/or reproductive effect endpoints were used for birds and 
mammals.   

Doses received via food ingestion were preferred over administration of the dose using drinking water, 
gavage, oral intubation, or injection because the exposure route in non-dietary studies were not 
preferred because the exposure route cannot be directly related to environmental exposure to the bird 
or mammal.   

Drinking water studies may overestimate dietary risk because gastrointestinal absorption may be higher for 
chemicals ingested via drinking water (Sample et al. 1996).  However, in some cases, toxicity reference 
values (TRVs) based on studies with doses administered via injection, oral intubation, gavage, or drinking 
water were selected because no other studies were available. 

Applicable uncertainty factors shown in Table 7-9 were applied to derive these screening values, where 
necessary.  These screening values for mammals and birds are summarized in Tables 7-10 and 7-11, 
respectively. 

The direct exposure and food web effects assessments followed the following iterative approach to evaluate 
COPCs in soil: 

Screen soil data versus selected direct exposure screening value 

Screen detected constituents versus Eco-SSL values for bird/mammals where available 

Further evaluate constituents exceeding respective Eco-SSL value for birds/mammals using the food web 
models 

Eliminate constituents not exceeding Eco-SSLs for birds/mammals from further evaluation 

Evaluate constituents detected, but without respective Eco-SSLs and considered to be bioaccumulative 
constituents using the food web models  

The direct exposure and food web effects assessments followed the following iterative approach to evaluate 
COPCs in sediment: 

Screen sediment data versus selected direct exposure screening value 

Detected bioacumulative constituents were further evaluated using receptor-specific food web models. 

7.4 Risk Characterization 
An HQ methodology was used to characterize the potential for adverse effects in assessment endpoints 
from direct and indirect exposure to COPCs in surficial soils and sediment and to identify COPCs.  In this 
method, surface soil and surface sediment EPCs were divided by their corresponding toxicity screening 
values to derive an estimate of the potential for an adverse effect.  HQs exceeding 1 indicate the potential 
for such an effect because the COPC concentration (EPC) is above the toxicity screening value.  However, 
because EPCs and toxicity screening values were both derived using intentionally conservative assumptions, 
an HQ greater than 1 does not necessarily indicate adverse effects are actually occurring or even very likely.  
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Rather, an HQ greater than 1 identifies a COPC-exposure pathway-receptor combination requiring further 
evaluation.  Conversely, HQs less than 1 indicate, with high confidence, that adverse effects are very unlikely 
(USEPA 1998).  Even though HQs were calculated for detected and undetected COPCs, only HQs for detected 
COPCs were considered for identifying COPCs to focus on those chemicals that are both present and 
potentially significant with respect to adverse effects.  A COPC detected above its toxicity screening value 
(HQ greater than 1) in any sample was identified as a contaminant of potential ecological concern (COPEC).   

7.5 Ecological Screening Results 
The results of the ecological screening are presented below by major pathway.   

7.5.1 Direct Exposures  
Maximum soil and sediment concentrations were compared to direct screening values with the following 
constituents identified as preliminary COPCs because they had HQs based on maximum detected 
concentrations that equaled or exceeded 1: 

SWMU 17 Surface Sediment (Table 7-12): Two metals (arsenic and selenium), one individual PAH 
(acenaphthylene), total low molecular weight (LMW) PAHs, and total high molecular weight (HMW) 
PAHs 

SWMU 17 Surface Soil (Table 7-13): Two metals (chromium and selenium) 

SWMU 18 Surface Sediment (Table 7-14): Three metals (arsenic, chromium and selenium), one SVOC 
(1,1-biphenyl), 15 PAH individual constituents, total LMW PAHs, total HMW PAHs, total PAHs, and one 
VOC (acetone)   

SWMU 19 Surface Soil (Table 7-15): One metal (chromium) 

SWMU 29 Surface Soil (Table 7-16): Two metals (chromium and selenium)   

Barium also was detected in SWMU 17 and SWMU 18 sediment at maximum concentrations of 107 mg/kg 
and 163 mg/kg, respectively.  However, no screening value was available for barium.  Ohio EPA does provide 
a sediment reference value (SRV) for barium of 360 mg/kg for the Western Allegheny Plateau Ecoregion 
(Ohio EPA 2008), and given that the maximum concentrations were below the reference value, barium was 
not retained as a preliminary COPC.   

7.5.2 Food Web Exposures  
Food web exposure evaluations consisted of a two-step process.  First, detected bioaccumulative 
constituents were compared to the lower of the two Eco-SSL values for mammals or birds (Table 7-17).  The 
following constituents with HQs based on maximum detected concentrations that equaled or exceeded 1 
were retained as preliminary COPCs for further evaluation via food web models along with other detected 
bioaccumulative constituents: 

SWMU 17 Surface Soil: Cadmium, chromium, lead, and selenium 
SWMU 19 Surface Soil: Cadmium, chromium, lead, and selenium 
SWMU 29 Surface Soil: Cadmium, lead, and selenium 

As a result, these constituents along with detected constituents considered bioaccumulative, were further 
evaluated via receptor-specific food web models using maximum COPC EPCs from each SWMU.  Tables 7-18 
through 7-26 present the dose calculations and HQs for each aquatic and terrestrial upper trophic-level 
receptor.  The following preliminary COPCs had NOAEL-based HQs greater than 1: 

SWMU 17 Surface Sediment (Tables 7-18 through 7-20):  
Arsenic (muskrat – 1.3 and mallard – 3.8) 
Chromium (mallard – 2.0) 
Lead (mallard – 10.0 and marsh wren – 1.4) 
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Mercury (mallard – 6.7) 
Selenium (muskrat – 6.5; mallard – 45.1; and marsh wren – 3.0) 

WMU 17 Surface Soil (Table 7-21 through 7-27):  
Cadmium (short-tailed shrew – 5.0; white-footed mouse – 3.1; and American Robin – 11.5)  
Chromium (short-tailed shrew – 2.3 white-footed mouse – 1.5; and American Robin – 10.9) 
Lead (American robin – 8.4) 
Selenium (short-tailed shrew – 5.1; white-footed mouse – 5.3; mourning dove – 2.5; American robin 
– 19.5) 

SWMU 18 Surface Sediment (Tables 7-18 through 7-20):  
Arsenic (muskrat – 2.0 and mallard – 5.5) 
Cadmium (mallard – 2.5 
Chromium (mallard – 3.3) 
Lead (mallard – 15.8 and marsh wren – 2.2) 
Mercury (mallard – 6.5) 
Selenium (muskrat – 9.7; mallard – 67.6; and marsh wren – 4.5) 

SWMU 19 Surface Soil (Table 7-21 through 7-27):  
Cadmium (short-tailed shrew – 2.9; white-footed mouse – 1.9; and American robin – 6.9)  
Chromium (short-tailed shrew – 1.1 and American robin – 5.0) 
Lead (white-footed mouse – 1.4; and, American robin – 6.3) 
Selenium (short-tailed shrew – 1.7; white-footed mouse – 1.4; and American robin – 5.1) 

SWMU 29 Surface Soil (Table 7-21 through 7-27):  
Cadmium (short-tailed shrew – 4.1; white-footed mouse – 2.5; and American robin – 9.5)  
Lead (American robin – 9.8) 
Selenium (short-tailed shrew – 5.1; white-footed mouse – 5.3; mourning dove – 2.5; and American 
robin – 19.5) 

The following preliminary COPCs had LOAEL-based HQs greater than 1: 

SWMU 17 Surface Sediment (Tables 7-18 through 7-20):  
Arsenic (muskrat – 1.1 and mallard – 2.6) 
Chromium (mallard – 1.0) 
Lead (mallard – 1.4 and marsh wren – 1.4) 
Mercury (mallard – 2.2) 
Selenium (muskrat – 2.8; mallard – 16.3; and marsh wren – 1.1) 

SWMU 17 Surface Soil (Table 7-21 through 7-27):  
Chromium (American robin – 5.8) 
Lead (American robin – 1.2) 
Selenium (short-tailed shrew – 2.2;  white-footed mouse – 2.2; and American robin – 7.1) 

SWMU 18 Surface Sediment (Tables 7-18 through 7-20):  
Arsenic (muskrat – 1.6 and mallard – 3.9) 
Chromium (mallard – 1.7) 
Lead (mallard – 2.3) 
Mercury (mallard – 2.2) 
Selenium (muskrat – 4.2; mallard – 24.5; and marsh wren – 1.6) 

SWMU 19 Surface Soil (Table 7-21 through 7-27):  
Chromium (American robin – 2.7) 
Selenium (American robin – 1.9) 

SWMU 29 Surface Soil (Table 7-21 through 7-27):  
Lead (American robin – 1.4) 
Selenium (short-tailed shrew – 2.2; white-footed mouse – 2.3; and American robin – 7.1) 
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7.6 Ecological Screening Assessment Conclusions 
Table 7-28 presents a summary of COPECs by media and SWMU based on the screening assessment above.  
For surface soil, chromium (at SWMUs 17, 19, and 29) and selenium (SWMUs 17 and 29) were identified as 
COPECs based on the direct exposure evaluation.  Based on the food web exposures, chromium (SWMUs 17 
and 19), lead (SWMUs 17 and 29), and selenium (SWMUs 17, 19, and 29) were identified as a COPEC in 
surface soil.  Soil background metals data do not exist for the study area; however, Ohio EPA (2009) provides 
an alternative metal standard for chromium and lead of 22 mg/kg and 37 mg/kg, respectively (based on 
background concentrations in Ohio soils).  In addition, USEPA provided a list, obtained from Ohio EPA, of 
background metals data collected from streams in a local watershed also to be used as basis for area 
background metals concentrations.  Background concentrations ranged from 14.6 to 30.1 mg/kg for 
chromium and 13.8 to 26 mg/kg for lead.  Although no background values were identified for selenium, the 
facility confirmed that selenium was not used in its processes.  A comparison of site to background levels is 
as follows: 

The detected concentrations of chromium in the three SMWU 17 surface soil samples were 19.3, 23.4, 
and 58.1 mg/kg.  Two of the three samples have chromium concentrations within the range of the 
background value, one of which was below the alternative metals standard.   

The detected concentrations of chromium in the two SMWU 19 surface soil samples were 17.9 and 
26.8 mg/kg, both of which are within the range of the background values, and one of the two is slightly 
above the alternative metals standard. 

Lead concentrations within SWMUs 17, 19, and 29 were all within the range of background 
concentrations and below the alternative metals standard.   

Although potential risks of chromium, lead, and selenium were identified for upper trophic terrestrial 
receptors, it is unlikely that unacceptable risks to local populations of upper trophic level receptors are 
occurring based on the assumption, used in the ERA, that all receptors spend 100 percent of their time at 
the site.  The general home ranges of the receptors of concern are white-footed mouse—0.06 hectare (ha); 
American robin—0.5 ha; mourning dove—956 ha; and short-tailed shrew—0.39 ha.  The size of SWMUs 17, 
19, and 29 are 0.04 ha, 0.004 ha, and 0.003 ha, respectively.  Given this, the site would represent only a 
small fraction of these receptors’ home range, and predicted risks to local populations would not be 
expected to be unacceptable.   

Metals and PAHs were identified as COPECs in surface sediment based on direct exposures at SWMU 17 
(Table 7-28).  Metals, PAHs, 1,1-biphenyl, and acetone were identified as COPECs in surface sediment based 
on direct exposures at SWMU 18.  Based on the food web exposures, metals were identified as COPECs at 
SWMUs 17 and 18.   

Although acetone was identified as a COPEC based on direct screening, it is a known laboratory contaminant 
and is not considered for further evaluation.  1,1-Biphenyl was encountered above the respective screening 
value at SWMU 18 in two of the five samples with a maximum HQ of 2.2.  Given that 1,1-biphenyl is not a 
known bioaccumlative constituent, the low magnitude, and frequency of exceedance, no further evaluation 
of 1,1-biphenyl is warranted.   

Ohio EPA (2008) provides a list of SRVs that can be used as part of the ERA screening process.  Table 7-29 
provides a comparison of maximum metal concentrations from SWMUs 17 and 18 to respective SRVs. As a 
result of this comparison, only maximum selenium concentrations were encountered above the SRV at 
SWMUs 17 and 18.  Although selenium concentrations were slightly elevated compared to the SRVs, the 
aquatic habitats (e.g., channelized ditches) provide limited habitat for aquatic receptors because of a lack of 
riparian buffer and in stream habitat (i.e., sediment dominated by silt and sand, lack of in stream vegetation, 
and lack of riffle, run, pool, and complexes to provide diverse habitats for aquatic receptors).  Based on 
observations made during site visits and sampling, aquatic invertebrates present in these roadside ditches 
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were limited to midges and aquatic worms.  No fish, mussels, or other aquatic biota were observed.  It is 
assumed aquatic birds such as the mallard may intermittently use these aquatic features; however, the 
limited habitat and food source would not support large populations.   

PAHs were identified as COPECs based on direct screening evaluation.  However, no exceedances of the 
NOAEL- or LOAEL-based TRVs were identified via food web exposures.  Because of this and the limited 
habitat within these drainage ditches (as previously described above) to support viable benthic invertebrate 
or fish communities, it is unlikely that PAHs are posing unacceptable risk.   

Although potential risks of arsenic, chromium, lead, mercury, and selenium were identified for upper trophic 
terrestrial receptors, it is unlikely that unacceptable risks to local populations of upper trophic level 
receptors are occurring based on the assumption, used in the ERA, that all receptors spend 100 percent of 
their time at the facility.  The general home ranges of the receptors of concern are muskrat—0.17 ha; 
mallard—435 ha; and marsh wren – 0.05.  The size of available aquatic habitat for use by potential aquatic 
receptors within SWMUs 17 and 18 is 0.006 ha and 0.09 ha, respectively.  For the muskrat, mallard, and 
marsh wren, SWMU 17 would represent only a small fraction of these receptors’ home range, and predicted 
risks to local populations would not be expected to be unacceptable.  SWMU 18 also would represent only a 
small fraction of the home range for the mallard and approximately 53 percent of the home range for 
muskrat.  Predicted risks would be less than risks based on the assumption that 100 percent of receptor 
time is spent onsite.  The facility would represent 100 percent of the home range for the marsh wren.  
However, the majority of the open water habit that would be available to the marsh wren is not conducive 
to sustain populations (i.e., marsh wren prefer to inhabit fresh water marshes and typically nest in 
bulrushes, cattails, and sedges).  Although it is likely that marsh wren would use portions of SWMU 18 as a 
potential food source, it is expected that the site could only support small numbers and would not pose an 
unacceptable risk to local populations. 

Given the level of exceedances relative to background, the limit of quality habitat, and the small size of the 
SWMUs, unacceptable risk to ecological receptors is unlikely.  Based on this, no further evaluation is 
warranted or recommended.   
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SECTION 8 

Conclusions 
This section presents the conclusions reached based on the results of the sampling and analytical work, and 
subsequent evaluations. 

Both DQOs were met for the RFI.  The DQO to determine the facility-wide groundwater flow direction and 
shallow (to bedrock) subsurface stratigraphy was satisfied based on the information from installing 
40 borings and 7 wells.  The subsurface stratigraphy is clay and silt overlying sand and gravel, and bedrock 
encountered in the deep borings was shale.  Shallow groundwater is encountered at approximately 20 feet 
bgs and flows through a sand and gravel aquifer from northwest to southeast toward the Ohio River.   

The DQO to determine whether chemicals in soil and sediment exist at concentrations greater than 
background and risk-based screening levels protective of potential exposure pathways at each SWMU and 
AOC was satisfied.  Sampling and analytical results, comparison of the soil data to appropriately conservative 
screening levels, and results of the SLHHRA and SLERA show:  

Although arsenic was detected across the facility at levels exceeding RSLs, it was not identified as a 
COPC because it is not a site-related constituent, and the concentrations were close to established 
background values.  Furthermore, the SLHRRA determined that arsenic does not pose a risk above target 
levels and thus is not of concern.   

The SLHHRA and SLERA results demonstrate that none of the other COPCs is present at levels that could 
pose risks above the target levels.  There are no COPCs that need to be carried forward for subsequent 
phases of investigation based on the results of the SLHHRA and ecological risk screening. 

Ethylbenzene and 1,1-biphenyl were detected at SWMU 24 at 13 to 15 feet bgs at concentrations that 
exceeded risk-based screening criteria, but were not considered in the human health or ecological 
evaluations because of the depth of the boring.   

Exceedances of the conservative SSLs protective of groundwater have been observed in soil at SWMU 1, 
SWMU 15, SWMU 17, SWMU 24, SWMU 25-28, and AOC D, and in sediment at SWMU 17 and SWMU 18.  
The data and site conditions will be further evaluated for these areas, and if appropriate, additional soil 
and/or groundwater investigation will be performed in the Phase 2 RFI.  DQOs for the Phase 2 RFI will be 
developed to determine whether the COPCs identified based on the SSLs are present in groundwater at 
concentrations that could pose an unacceptable risk to human or ecological receptors. 

Therefore, based on the results of the investigation, no further investigation is proposed for the remaining 
SWMUs (SWMU 11, SWMU 12, SWMU 19, and SWMU 29). 
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Tables 



Monitoring Well Construction Details
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

MW-01 5-Jan-12 553.97 551.36 38.58006279 -82.79379579 18.11 28.11 10 84 2 25.97 528.00

MW-02 6-Jan-12 554.46 551.86 38.57882295 -82.79203719 20 30 10 30 2 26.53 527.93

MW-03 6-Jan-12 556.10 553.66 38.57762460 -82.78843575 24.6 34.6 10 35 2 28.38 527.72

MW-04 10-Jan-12 552.77 549.93 38.57594082 -82.79319582 22 32 10 35 2 24.96 527.81

MW-05 7-Jan-12 548.66 548.96 38.57431267 -82.79063874 24 34 10 79 2 21.03 527.63

MW-06 10-Jan-12 552.03 549.43 38.57262410 -82.79085576 19 29 10 35 2 24.48 527.55

MW-07 9-Jan-12 556.59 553.73 38.57057112 -82.78870905 24 34 10 82 2 29.11 527.48
Notes:

bgs = Below ground surface
btoc = Below top of casing
FL = Flush mount cover
ft = Feet
S = Stick up cover
TOC = Top of casing
TOG = Top of ground

1/18/2012



Location
Sample ID S01-SS01-0002-120911 S01-SS01-0305-120911 S01-SS01-0810-120911 S01-SS02-0002-120911 S01-SS02-0305-120911 S01-SS02-0810-120911 S01-SS02-2123-120911 S01-SS03-0002-121211 S01-SS03-0305-121211 S01-SS03-0810-121211 S01-SS03-1315-121211 S01-SS04-0002-121211 HGR-12

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 21 - 23 0 - 2 3 - 5 8 - 10 13 - 15 0 - 2
Sample Date 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/

UNITS

ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 R < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg 10 J < 4 < 4 < 180 < 200 < 220 9 J < 4 < 4 < 4 7 J 10 J
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 3 < 3 < 3 < 130 < 150 < 160 < 3 < 3 < 3 < 3 < 3 < 3
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 3 < 3 < 3 < 130 < 150 < 160 < 3 < 3 < 3 < 3 < 3 < 3
ug/kg 43 J 38 J 20 J < 310 < 360 < 380 40 J 98 J 19 J 28 J 43 J 58 J
ug/kg 2 J 2 J < 0.5 < 22 55 J 160 J < 0.5 0.6 J < 0.5 < 0.5 < 0.6 2 J
ug/kg < 1 < 1 < 1 96 J < 51 < 54 < 1 R < 1 < 1 < 1 4 J
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 3 J 37 < 44 120 J 130 J < 1 R < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg 1 J < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 3 J
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 3 J
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg 5 J 6 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 53 J < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg 2 J < 1 < 1 720 J 63 J 260 J < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 R < 2 < 2 < 2 < 2
ug/kg < 1 2 J < 1 250 J < 51 < 54 < 1 < 1 < 1 < 1 < 1 2 J
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 150 J < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 0.6 < 0.5 < 0.5 < 22 < 26 < 27 < 0.5 < 0.5 < 0.5 < 0.5 < 0.6 < 0.5

- - < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 100 J < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 45 J < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 67 J < 51 < 54 < 1 R < 1 < 1 < 1 2 J
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg 1 J 12 6 1600 J 55 J 320 J 1 J 1 J 17 4 J 3 J < 1
ug/kg 2 J 2 J < 1 < 44 < 51 61 J < 1 < 1 < 1 < 1 < 1 < 1
ug/kg 2 J < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 2 J < 1 68 J < 51 < 54 < 1 3 J 2 J < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 2 < 2 < 2 < 89 < 100 < 110 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 < 1 < 1 < 1 < 1 < 1

ug/kg 370 < 21 < 20 200 1800 3800 56 25 J < 20 < 20 < 18 31 J
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 44 < 51 < 54 < 1 R < 1 < 1 < 1 < 1
ug/kg < 580 < 120 < 120 < 590 < 120 < 120 < 110 < 120 < 120 < 120 < 110 < 120 <
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 1900 < 410 < 400 < 2000 < 410 < 400 < 350 < 390 < 410 < 400 < 350 < 410 <
ug/kg < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 41 < 9 < 8 < 41 < 9 < 8 < 7 < 8 < 9 < 8 < 7 < 9
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg 22 J < 4 < 4 < 20 < 4 < 4 5 J 4 J < 4 < 4 < 4 < 4
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20

S01 SS01 S01 SS02 S01 SS03



Location
Sample ID S01-SS01-0002-120911 S01-SS01-0305-120911 S01-SS01-0810-120911 S01-SS02-0002-120911 S01-SS02-0305-120911 S01-SS02-0810-120911 S01-SS02-2123-120911 S01-SS03-0002-121211 S01-SS03-0305-121211 S01-SS03-0810-121211 S01-SS03-1315-121211 S01-SS04-0002-121211 HGR-12

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 21 - 23 0 - 2 3 - 5 8 - 10 13 - 15 0 - 2
Sample Date 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/

UNITS

S01 SS01 S01 SS02 S01 SS03

ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81
ug/kg < 970 < 210 < 200 < 990 < 200 < 200 < 180 < 190 < 200 < 200 < 180 < 200 <
ug/kg 64 J < 4 < 4 < 20 < 4 < 4 < 4 12 J < 4 < 4 < 4 < 4
ug/kg < 19 < 4 < 4 < 20 < 4 < 4 < 4 29 < 4 < 4 < 4 < 4
ug/kg 22 J < 4 < 4 < 20 < 4 < 4 < 4 19 J < 4 < 4 < 4 < 4
ug/kg 69 J < 4 < 4 32 J < 4 < 4 < 4 44 < 4 < 4 < 4 10 J
ug/kg 73 J < 4 < 4 45 J < 4 < 4 < 4 49 < 4 < 4 < 4 10 J
ug/kg 100 < 4 < 4 74 J < 4 < 4 < 4 63 < 4 < 4 < 4 19 J
ug/kg 60 J < 4 < 4 53 J < 4 < 4 4 J 39 < 4 < 4 < 4 10 J
ug/kg 65 J < 4 < 4 43 J < 4 < 4 < 4 31 < 4 < 4 < 4 7 J
ug/kg < 970 < 210 < 200 < 990 < 200 < 200 < 180 < 190 < 200 < 200 < 180 < 200 <
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81
ug/kg < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81

- - 130 J < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg 88 J < 4 < 4 62 J < 4 < 4 4 J 55 < 4 < 4 4 J 16 J
ug/kg < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81

- - < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81
ug/kg < 19 < 4 < 4 < 20 < 4 < 4 < 4 9 J < 4 < 4 < 4 < 4
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81

- - < 390 < 82 < 81 < 390 < 82 < 80 < 70 < 77 < 81 < 80 < 70 < 81
ug/kg 160 < 4 < 4 43 J < 4 < 4 5 J 100 < 4 < 4 < 4 29
ug/kg 52 J < 4 < 4 < 20 < 4 < 4 < 4 7 J < 4 < 4 < 4 < 4
ug/kg < 19 < 4 < 4 < 20 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 970 < 210 < 200 < 990 < 200 < 200 < 180 < 190 < 200 < 200 < 180 < 200 <
ug/kg < 190 < 41 < 40 < 200 < 41 < 40 < 35 < 39 < 41 < 40 < 35 < 41
ug/kg 52 J < 4 < 4 42 J < 4 < 4 < 4 34 < 4 < 4 < 4 9 J
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 < 19 < 20 < 20 < 18 < 20
ug/kg < 190 < 41 < 40 < 200 < 41 < 40 < 35 < 39 < 41 < 40 < 35 < 41
ug/kg 150 < 4 < 4 62 J 19 J 32 6 J 64 < 4 < 4 16 J 19 J
ug/kg < 97 < 21 < 20 < 99 < 20 < 20 < 18 23 J < 20 < 20 < 18 35 J
ug/kg 140 < 4 < 4 62 J 13 J < 4 5 J 79 < 4 < 4 < 4 23

mg/kg 10 14.8 10.9 15.7 14.1 11.1 10.6 11.4 14.9 9.26 26.2 13.1
mg/kg 123 55 39.1 104 68.4 39.7 58.6 127 J 89.8 56.1 60.1 86.3
mg/kg 1.14 1.37 1.01 0.537 J 1.18 1.05 0.645 1 0.988 0.772 0.706 1.11 0
mg/kg 21.2 21.8 12.4 10.6 18.6 11.4 5.14 23.1 22.5 12.3 7.21 23
mg/kg 20 15.8 11.3 8.51 14.1 11.5 4.93 17.3 J 14.1 11.1 6.05 18.6
mg/kg 0.0328 J 0.0219 J 0.0146 J 0.0303 J 0.0263 J 0.0178 J < 0.0073 0.0131 J 0.0183 J 0.0149 J < 0.007 0.0234 J 0
mg/kg < 0.794 < 0.804 < 0.793 1.31 J < 0.809 < 0.804 < 0.718 < 0.759 < 0.82 < 0.783 < 0.69 < 0.831 <
mg/kg < 0.097 < 0.0982 < 0.0967 < 0.0974 < 0.0988 < 0.0982 < 0.0876 < 0.0927 < 0.1 < 0.0956 < 0.0842 < 0.101 <

- - 14.4 18.7 17.5 15.6 18.4 17.1 - - 5.2 - - 16.5 18.2

vember 2011)
uation factor of 20 (November 2011)

oximate concentration of the analyte in the sample.
yze the sample and to meet the quality control criteria.  The presence or absence of the analyte cannot be verified.
quantitation limit.
ported value is approximate.



05-121211 S01-SS05-0810-121211 S01-SS05-2123-121211 S01-SS06-0002-121211 S01-SS06-0305-121211 S01-SS06-0810-121211 S01-SS06-1315-121211 S01-SS07-0002-121211 S01-SS07-0305-121211 S01-SS07-0810-121211 S01-SS08-0002-121211 S01-SS08-0305-121211 S01-SS08-0810-121211 S01-SS08-2123-
5 8 - 10 21 - 23 0 - 2 3 - 5 8 - 10 13 - 15 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 21 - 23
011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 2 J < 1 < 1 < 0.9 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
5 J < 4 < 4 4 J < 4 < 5 12 < 4 < 4 9 < 4 < 4 < 4
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 3 < 3 < 3 < 3 < 3 < 4 17 5 J < 3 < 3 < 3 < 3 < 3
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 3 < 3 < 3 < 3 < 3 < 4 5 J < 3 < 3 < 3 < 3 < 3 < 3
43 J 8 J 31 J 33 J 20 J 21 J 50 J 23 J 18 J 68 J 16 J 14 J < 8

5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.6 3 J < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.6
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 6 1 J < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 2 J < 1 < 1 < 1 < 1 14 < 1 < 1 1 J < 1 < 1 4 J
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 1 J 3 J < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 1 J < 1 < 1 < 0.9 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 2 J < 1 < 1 < 0.9 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2

5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.6 < 0.6 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.6
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 2 J < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
5 J 20 2 J 2 J 8 10 2 J 3 J 4 J 4 J 70 97 2 J
< 1 < 1 < 1 < 1 < 1 < 1 6 J < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 2 J 3 J < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1

0 < 21 < 18 680 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
2 J 2 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 4 J 2 J < 1
< 1 6 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1
2 J 2 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1

0 < 120 < 110 < 610 < 120 < 120 < 100 < 1100 < 120 < 120 < 110 < 120 < 120 < 100
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 410 < 360 < 2000 < 410 < 420 < 350 < 3700 < 410 < 410 < 370 < 410 < 410 < 350
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17

< 9 < 7 < 43 < 9 < 9 < 7 < 77 < 9 < 9 < 8 < 9 < 9 < 7
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17

< 4 5 J < 20 < 4 5 J < 3 < 37 < 4 < 4 6 J < 4 < 4 < 3
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17

S01 SS05 S01 SS06 S01 SS07 S01 SS08



05-121211 S01-SS05-0810-121211 S01-SS05-2123-121211 S01-SS06-0002-121211 S01-SS06-0305-121211 S01-SS06-0810-121211 S01-SS06-1315-121211 S01-SS07-0002-121211 S01-SS07-0305-121211 S01-SS07-0810-121211 S01-SS08-0002-121211 S01-SS08-0305-121211 S01-SS08-0810-121211 S01-SS08-2123-
5 8 - 10 21 - 23 0 - 2 3 - 5 8 - 10 13 - 15 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 21 - 23
011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011 12/12/2011

S01 SS05 S01 SS06 S01 SS07 S01 SS08

0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70
0 < 210 < 180 < 1000 < 200 < 210 < 170 < 1800 < 200 < 210 < 180 < 200 < 200 < 170

< 4 < 4 < 20 < 4 < 4 < 3 < 37 < 4 < 4 7 J < 4 < 4 < 3
< 4 < 4 < 20 < 4 < 4 < 3 360 < 4 < 4 100 < 4 < 4 < 3
< 4 < 4 < 20 < 4 < 4 < 3 200 < 4 < 4 80 < 4 < 4 < 3
< 4 5 J 78 J < 4 < 4 < 3 570 < 4 < 4 220 < 4 < 4 < 3
< 4 6 J 73 J < 4 < 4 < 3 850 < 4 < 4 310 < 4 < 4 < 3
< 4 11 J 100 < 4 < 4 < 3 1200 < 4 < 4 420 < 4 < 4 < 3
< 4 12 J 58 J < 4 < 4 < 3 770 < 4 < 4 350 < 4 < 4 < 3
< 4 < 4 47 J < 4 < 4 < 3 470 < 4 < 4 210 < 4 < 4 < 3

0 < 210 < 180 < 1000 < 200 < 210 < 170 < 1800 < 200 < 210 < 180 < 200 < 200 < 170
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17

< 4 13 J 92 J < 4 < 4 < 3 480 < 4 < 4 220 < 4 < 4 < 3
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70

< 4 < 4 < 20 < 4 < 4 < 3 210 < 4 < 4 84 < 4 < 4 < 3
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70
2 < 83 < 71 < 410 < 82 < 83 < 69 < 740 < 82 < 83 < 74 < 82 < 82 < 70

< 4 20 130 < 4 < 4 < 3 600 < 4 < 4 260 < 4 < 4 < 3
< 4 < 4 < 20 < 4 < 4 < 3 < 37 < 4 < 4 15 J < 4 < 4 < 3
< 4 < 4 < 20 < 4 < 4 < 3 < 37 < 4 < 4 < 4 < 4 < 4 < 3

0 < 210 < 180 < 1000 < 200 < 210 < 170 < 1800 < 200 < 210 < 180 < 200 < 200 < 170
< 41 < 36 < 200 < 41 < 42 < 35 < 370 < 41 < 41 < 37 < 41 < 41 < 35
< 4 6 J 51 J < 4 < 4 < 3 570 < 4 < 4 270 < 4 < 4 < 3

0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17

< 41 < 36 < 200 < 41 < 42 < 35 < 370 < 41 < 41 < 37 < 41 < 41 < 35
< 4 26 73 J < 4 < 4 < 3 110 J < 4 < 4 82 J < 4 < 4 < 3

0 < 21 < 18 < 100 < 20 < 21 < 17 < 180 < 20 < 21 < 18 < 20 < 20 < 17
< 4 23 120 < 4 < 4 < 3 580 < 4 < 4 250 < 4 < 4 < 3

15.2 5.75 11.3 13.8 10.8 7.92 7.5 12.8 10.1 6.64 14.9 10.3 7.54
2 61.5 86.5 107 62.1 70.9 70.1 795 85.5 61.8 611 105 79.8 37.5
3 0.868 0.502 J 1.04 1 0.869 0.576 0.0461 J 0.137 J 0.199 J 0.454 J 0.137 J 0.263 J 0.122 J
7 13.9 11.8 34.9 21.5 14.9 9.49 36.7 21.4 13.8 26.1 22.1 14.6 5.01
8 12 5.91 73.5 16.1 12.6 6.57 11 15.9 11.7 15.4 18.3 12.9 3.25
6 J 0.021 J < 0.0072 0.0204 J 0.0482 J 0.0137 J < 0.0071 < 0.0073 0.0147 J 0.0138 J 0.0278 J 0.0229 J 0.0142 J < 0.0071
16 < 0.819 < 0.711 < 0.803 < 0.816 < 0.838 < 0.685 8.74 < 0.809 < 0.803 5.35 < 0.794 < 0.796 < 0.697
96 < 0.1 < 0.0868 < 0.098 < 0.0996 < 0.102 < 0.0836 < 0.0889 < 0.0988 < 0.0981 < 0.0883 < 0.0969 < 0.0971 < 0.0851

18.3 19.4 17.8 3.6 18.3 19.7 9.4 18.4 19.4 9.6 4.4 18.4 18.6

vember 2011)
uation factor of 20 (November 2011)

oximate concentration of the analyte in the sample.
yze the sample and to meet the quality control criteria.  The presence or absence of the analyte cannot be verified.
quantitation limit.
ported value is approximate.



Location
Sample ID S11-SS01-0002-121311 S11-SS01-0308-121311 S11-SS01-0810-121311 S11-SS02-0002-121311 S11-SS02-0305-121311 S11-SS02-0810-121311 HGR-121311-FD01 S11-SS03-0002-121311 S11-SS03-0305-121311 S11-SS03-0810-121311 S11-SS04-0002-121311 S11-SS04-0305-121311 S11-SS04-0810-12

Sample Depth (ft) 0 - 2 3 - 8 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10
Sample Date 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011
UNITS

ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg 18 J < 4 5 J 5 J 5 J < 4 5 J 10 J < 4 6 J 5 J < 4 < 4
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 4 < 3 < 3 < 3
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 4 < 3 < 3 < 3
ug/kg 120 J 32 J 35 J 71 J 37 J 29 J 47 J 73 J 32 J 38 J 40 J 15 J 25 J
ug/kg < 0.6 < 0.5 < 0.6 < 0.5 0.7 J < 0.5 < 0.5 < 0.5 < 0.5 < 0.6 < 0.5 < 0.5 < 0.6
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg 1 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 8 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 1 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 0.6 < 0.5 < 0.6 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.6 < 0.5 < 0.5 < 0.6

- - < 1 < 1 < 1 < 1 1 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg 5 J < 1 < 1 < 1 < 1 < 1 7 11 2 J 3 J < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 2 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
ug/kg < 120 < 120 < 130 < 120 < 120 < 120 < 120 < 120 < 120 < 130 < 120 < 120 < 120
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 410 < 410 < 430 < 410 < 410 < 420 < 400 < 400 < 410 < 420 < 410 < 410 < 410
ug/kg < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 9 < 9 < 9 < 9 < 9 < 9 < 8 < 8 < 9 < 9 < 9 < 9 < 9
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21

S SS0 S SS0 S SS03 S SS0



Location
Sample ID S11-SS01-0002-121311 S11-SS01-0308-121311 S11-SS01-0810-121311 S11-SS02-0002-121311 S11-SS02-0305-121311 S11-SS02-0810-121311 HGR-121311-FD01 S11-SS03-0002-121311 S11-SS03-0305-121311 S11-SS03-0810-121311 S11-SS04-0002-121311 S11-SS04-0305-121311 S11-SS04-0810-12

Sample Depth (ft) 0 - 2 3 - 8 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10
Sample Date 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011
UNITS

S11 SS01 S11 SS02 S11 SS03 S11 SS04

ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82
ug/kg < 200 < 210 < 220 < 200 < 210 < 210 < 200 < 200 < 200 < 210 < 200 < 210 < 210
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 5 J < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 4 J < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 5 J < 4 < 4 < 4 4 J < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 200 < 210 < 220 < 200 < 210 < 210 < 200 < 200 < 200 < 210 < 200 < 210 < 210
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82
ug/kg < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82

- - < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 5 J < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82

- - < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82

- - < 82 < 82 < 86 < 82 < 83 < 83 < 80 < 81 < 81 < 83 < 81 < 83 < 82
ug/kg < 4 4 J < 4 < 4 < 4 < 4 8 J < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 200 < 210 < 220 < 200 < 210 < 210 < 200 < 200 < 200 < 210 < 200 < 210 < 210
ug/kg < 41 < 41 < 43 < 41 < 41 < 42 < 40 < 40 < 41 < 42 < 41 < 41 < 41
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 41 < 41 < 43 < 41 < 41 < 42 < 40 < 40 < 41 < 42 < 41 < 41 < 41
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 6 J < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 20 < 21 < 22 < 20 < 21 < 21 < 20 < 20 < 20 < 21 < 20 < 21 < 21
ug/kg < 4 6 J < 4 < 4 < 4 < 4 8 J < 4 < 4 < 4 < 4 < 4 < 4

mg/kg 13.8 14.9 13 13.9 14.3 12.7 11.7 12 14.5 12.6 13.4 15.3 J 12.7
mg/kg 147 113 67.8 112 90.5 77.3 187 168 115 65.3 118 76.1 54.2
mg/kg 0.97 1 0.836 0.925 0.95 0.808 0.809 0.887 0.963 0.793 0.958 1.02 0.758
mg/kg 24 24.3 14 24.4 23.9 15.5 20.5 24.5 22 13.9 23.5 21.9 J 12.7
mg/kg 16 13.4 11.6 15.4 12.8 10.8 13.8 16.3 13.9 11.9 15.5 14.8 11.1
mg/kg 0.0178 J 0.0246 J 0.0118 J 0.0132 J 0.0294 J 0.0205 J 0.0161 J 0.0167 J 0.0314 J 0.0157 J 0.0127 J 0.0222 J 0.0148 J
mg/kg < 0.811 < 0.805 < 0.869 < 0.817 < 0.817 < 0.841 1.35 J < 0.799 < 0.806 < 0.833 < 0.811 < 0.809 < 0.823
mg/kg < 0.099 < 0.0983 < 0.106 < 0.0997 < 0.0997 < 0.103 < 0.096 < 0.0976 < 0.0984 < 0.102 < 0.099 < 0.0988 < 0.1

- - 18.6 18.8 22.5 18.4 19.2 19.9 16.9 17.4 18.1 20 17.8 19.2 19

ovember 2011)
nuation factor of 20 (November 2011)

proximate concentration of the analyte in the sample.
e quantitation limit.



TABLE 5-3
SWMU 12 Soil Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location
Sample ID S12-SS01-0002-120611 S12-SS01-0305-120611 S12-SS01-0810-120611 S12-SS02-0002-120611 S12-SS02-0305-120611 S12-SS02-0810-120611

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10
Sample Date 12/6/2011 12/6/2011 12/6/2011 12/6/2011 12/6/2011 12/6/2011

Analyte UNITS
VOC (ug/kg)
1,1,1,2-TETRACHLOROETHANE 9,300 3.8 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,1,1-TRICHLOROETHANE 640,000 1,400 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,1,2,2-TETRACHLOROETHANE 2,800 0.52 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,1,2-TRICHLOROETHANE 680 32 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,1-DICHLOROETHANE 17,000 13.6 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,1-DICHLOROETHENE 110,000 50 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,1-DICHLOROPROPENE 110,000 50 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,2,3-TRICHLOROBENZENE 49,000 300 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,2,3-TRICHLOROPROPANE 95 0.0056 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,2,4-TRICHLOROBENZENE 27,000 4,000 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,2,4-TRIMETHYLBENZENE 26,000 420 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,2-DIBROMO-3-CHLOROPROPANE 69 1.72 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
1,2-DIBROMOETHANE 170 0.28 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,2-DICHLOROETHANE 2,200 28 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,2-DICHLOROPROPANE 4,700 34 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,3,5-TRIMETHYLBENZENE 182,000 2,400 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,3-DICHLOROPROPANE 1,490,000 1,980 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
2,2-DICHLOROPROPANE 4,700 34 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
2-BUTANONE 20,000,000 20,000 ug/kg < 3 < 4 < 4 < 4 < 5 < 4
2-CHLOROTOLUENE 907,000 3,400 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
2-HEXANONE 140,000 158 ug/kg < 3 < 3 < 3 < 3 < 3 < 3
4-CHLOROTOLUENE 253,000 3,600 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
4-METHYL-2-PENTANONE 3,360,000 4,600 ug/kg < 3 < 3 < 3 < 3 < 3 < 3
ACETONE 63,000,000 48,000 ug/kg 9 J 17 J < 7 17 J < 8 < 7
BENZENE 5,400 52 ug/kg < 0.4 < 0.5 < 0.5 < 0.5 < 0.6 < 0.5
BROMOBENZENE 180,000 720 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
BROMOCHLOROMETHANE 68,000 420 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
BROMODICHLOROMETHANE 1,400 440 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
BROMOFORM 220,000 420 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
BROMOMETHANE 3,200 36 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
CARBON DISULFIDE 370,000 4,200 ug/kg 2 J < 1 < 1 < 0.9 < 1 < 1
CARBON TETRACHLORIDE 3,000 38 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
CHLOROBENZENE 140,000 1,360 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
CHLOROETHANE 2,120,000 118,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
CHLOROFORM 1,500 440 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
CHLOROMETHANE 50,000 980 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
CIS-1,2-DICHLOROETHENE 200,000 420 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
CIS-1,3-DICHLOROPROPENE 8,300 3 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
CYCLOHEXANE 117,000 260,000 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
DIBROMOCHLOROMETHANE 3,300 420 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
DIBROMOMETHANE 11,000 38 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
DICHLORODIFLUOROMETHANE 40,000 6,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
ETHYLBENZENE 27,000 15,600 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
FREON 113 910,000 2,600,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
HEXACHLOROBUTADIENE 22,000 10 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
ISOPROPYLBENZENE 268,000 12,800 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
M+P-XYLENE 250,000 3,600 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
METHYL ACETATE 29,000,000 64,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
METHYL TERTIARY BUTYL ETHER 220,000 56 ug/kg < 0.4 < 0.5 < 0.5 < 0.5 < 0.6 < 0.5
METHYLCYCLOHEXANE -- NA - - < 0.8 < 1 < 1 < 0.9 < 1 < 1
METHYLENE CHLORIDE 53,000 26 ug/kg < 2 < 2 < 2 2 J < 2 5 J
N-BUTYLBENZENE 108,000 50,000 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
N-PROPYLBENZENE 264,000 19,800 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
NAPHTHALENE 18,000 9.4 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
O-XYLENE 300,000 3,800 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
P-ISOPROPYLTOLUENE 268,000 12,800 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
SEC-BUTYLBENZENE 268,000 12,800 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1

S12-SS01 S12-SS02

Industrial RSL1
Protection of 

Groundwater SSLs2
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TABLE 5-3
SWMU 12 Soil Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location
Sample ID S12-SS01-0002-120611 S12-SS01-0305-120611 S12-SS01-0810-120611 S12-SS02-0002-120611 S12-SS02-0305-120611 S12-SS02-0810-120611

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10
Sample Date 12/6/2011 12/6/2011 12/6/2011 12/6/2011 12/6/2011 12/6/2011

Analyte UNITS

S12-SS01 S12-SS02

Industrial RSL1
Protection of 

Groundwater SSLs2

STYRENE 867,000 2,200 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
TERT-BUTYLBENZENE 268,000 12,800 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
TETRACHLOROETHENE 2,600 46 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
TOLUENE 818,000 13,800 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
TRANS-1,2-DICHLOROETHENE 69,000 580 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
TRANS-1,3-DICHLOROPROPENE 8,300 3 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
TRICHLOROETHENE 2,000 36 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
TRICHLOROFLUOROMETHANE 340,000 13,800 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
VINYL ACETATE 410,000 1,740 ug/kg < 2 < 2 < 2 < 2 < 2 < 2
VINYL CHLORIDE 1,700 13.8 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
SVOC (ug/kg)
1,1'-BIPHENYL 21,000 174 ug/kg < 18 < 20 < 18 76 < 21 < 21
1,2-DICHLOROBENZENE 376,000 11,600 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,3-DICHLOROBENZENE 12,000 1,440 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,4-DICHLOROBENZENE 12,000 1,440 ug/kg < 0.8 < 1 < 1 < 0.9 < 1 < 1
1,4-DIOXANE 17,000 2.8 ug/kg < 110 < 120 < 110 < 110 < 120 < 120
2,4,5-TRICHLOROPHENOL 6,200,000 66,000 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2,4,6-TRICHLOROPHENOL 62,000 260 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2,4-DICHLOROPHENOL 180,000 820 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2,4-DIMETHYLPHENOL 1,200,000 6,400 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2,4-DINITROPHENOL 120,000 680 ug/kg < 360 < 410 < 360 < 380 < 410 < 410
2,4-DINITROTOLUENE 5,500 5.6 ug/kg < 71 < 81 < 72 < 76 < 83 < 82
2,6-DINITROTOLUENE 62,000 400 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2-CHLORONAPHTHALENE 175,000 58,000 ug/kg < 7 < 9 < 8 < 8 < 9 < 9
2-CHLOROPHENOL 510,000 1,140 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2-METHYLNAPHTHALENE 368,000 2,800 ug/kg < 4 < 4 < 4 13 J < 4 < 4
2-METHYLPHENOL 3,100,000 11,600 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2-NITROANILINE 600,000 1,240 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
2-NITROPHENOL 510,000 1,140 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
3,3'-DICHLOROBENZIDINE 3,800 14.2 ug/kg < 110 < 120 < 110 < 110 < 120 < 120
3-NITROANILINE 600,000 1,240 ug/kg < 71 < 81 < 72 < 76 < 83 < 82
4,6-DINITRO-2-METHYLPHENOL 4,900 40 ug/kg < 180 < 200 < 180 < 190 < 210 < 210
4-BROMOPHENYL-PHENYLETHER -- NA - - < 18 < 20 < 18 < 19 < 21 < 21
4-CHLORO-3-METHYLPHENOL 6,200,000 26,000 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
4-CHLOROANILINE 8,600 2.6 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
4-CHLOROPHENYL-PHENYLETHER -- NA - - < 18 < 20 < 18 < 19 < 21 < 21
4-METHYLPHENOL 310,000 1,140 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
4-NITROANILINE 86,000 28 ug/kg < 71 < 81 < 72 < 76 < 83 < 82
4-NITROPHENOL 24,000 1.58 ug/kg < 180 < 200 < 180 < 190 < 210 < 210
ACENAPHTHENE 3,300,000 82,000 ug/kg < 4 < 4 < 4 5 J < 4 < 4
ACENAPHTHYLENE 3,300,000 82,000 ug/kg < 4 < 4 < 4 < 4 < 4 < 4
ANTHRACENE 17,000,000 840,000 ug/kg < 4 < 4 < 4 6 J < 4 < 4
BENZO(A)ANTHRACENE 2,100 200 ug/kg < 4 < 4 < 4 20 < 4 6 J
BENZO(A)PYRENE 210 4,800 ug/kg < 4 < 4 < 4 19 J < 4 8 J
BENZO(B)FLUORANTHENE 2,100 700 ug/kg < 4 < 4 < 4 32 < 4 11 J
BENZO(G,H,I)PERYLENE 1,700,000 190,000 ug/kg < 4 < 4 < 4 13 J < 4 6 J
BENZO(K)FLUORANTHENE 21,000 7,000 ug/kg < 4 < 4 < 4 9 J < 4 5 J
BENZYL ALCOHOL 6,200,000 7,400 ug/kg < 180 < 200 < 180 < 190 < 210 < 210
BIS(2-CHLOROETHOXY)METHANE 180,000 220 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
BIS(2-CHLOROETHYL)ETHER 1,000 0.062 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
BIS(2-ETHYLHEXYL)PHTHALATE 120,000 28,000 ug/kg < 71 < 81 < 72 < 76 98 J < 82
BUTYLBENZYLPHTHALATE 910,000 4,000 ug/kg < 71 < 81 < 72 < 76 < 83 < 82
CARBAZOLE -- NA - - < 18 < 20 < 18 < 19 < 21 < 21
CHRYSENE 210,000 22,000 ug/kg < 4 < 4 < 4 32 < 4 9 J
DI-N-BUTYLPHTHALATE 6,200,000 34,000 ug/kg < 71 < 81 < 72 < 76 < 83 < 82
DI-N-OCTYLPHTHALATE -- NA - - < 71 < 81 < 72 < 76 < 83 < 82
DIBENZ(A,H)ANTHRACENE 210 220 ug/kg < 4 < 4 < 4 < 4 < 4 < 4
DIBENZOFURAN 100,000 2,200 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
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TABLE 5-3
SWMU 12 Soil Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location
Sample ID S12-SS01-0002-120611 S12-SS01-0305-120611 S12-SS01-0810-120611 S12-SS02-0002-120611 S12-SS02-0305-120611 S12-SS02-0810-120611

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10
Sample Date 12/6/2011 12/6/2011 12/6/2011 12/6/2011 12/6/2011 12/6/2011

Analyte UNITS

S12-SS01 S12-SS02

Industrial RSL1
Protection of 

Groundwater SSLs2

DIETHYLPHTHALATE 49,000,000 94,000 ug/kg < 71 < 81 < 72 < 76 < 83 < 82
DIMETHYLPHTHALATE -- NA - - < 71 < 81 < 72 < 76 < 83 < 82
FLUORANTHENE 2,200,000 1,400,000 ug/kg < 4 < 4 < 4 67 < 4 16 J
FLUORENE 2,200,000 80,000 ug/kg < 4 < 4 < 4 7 J < 4 < 4
HEXACHLOROBENZENE 1,100 260 ug/kg < 4 < 4 < 4 < 4 < 4 < 4
HEXACHLOROCYCLOPENTADIENE 370,000 3,200 ug/kg < 180 < 200 < 180 < 190 < 210 < 210
HEXACHLOROETHANE 43,000 9.6 ug/kg < 36 < 41 < 36 < 38 < 41 < 41
INDENO(1,2,3-CD)PYRENE 2,100 2400 ug/kg < 4 < 4 < 4 8 J < 4 5 J
ISOPHORONE 1,800,000 440 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
N-NITROSO-DI-N-PROPYLAMINE 250 0.14 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
N-NITROSODIPHENYLAMINE 350,000 1140 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
NITROBENZENE 24,000 1.58 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
PENTACHLOROPHENOL 2,700 200 ug/kg < 36 < 41 < 36 < 38 < 41 < 41
PHENANTHRENE 17,000,000 840,000 ug/kg 4 J < 4 < 4 60 < 4 9 J
PHENOL 18,000,000 52,000 ug/kg < 18 < 20 < 18 < 19 < 21 < 21
PYRENE 1,700,000 190,000 ug/kg < 4 < 4 < 4 50 < 4 14 J
METAL (MG/KG)
ARSENIC 1.6 5.8 mg/kg 8.45 10.5 7.48 12.3 13.5 9.76
BARIUM 19,000 1640 mg/kg 71.3 82.6 66.5 79 73.5 142
CADMIUM 80 7.6 mg/kg 0.189 J 0.119 J 0.231 J 0.198 J 0.0988 J 0.193 J
CHROMIUM 150,000 560,000,000 mg/kg 8.73 12.9 7.65 16.8 16.7 19.7
LEAD 80 280 mg/kg 3.54 9.38 4.43 9.01 10.8 11.5
MERCURY 3.13 2 mg/kg < 0.0075 0.0253 J < 0.0073 0.0257 J < 0.0082 < 0.0084
SELENIUM 510 5.2 mg/kg < 0.707 < 0.812 < 0.724 0.771 J < 0.809 < 0.821
SILVER 510 12 mg/kg < 0.225 < 0.142 < 0.131 < 0.092 < 0.14 < 0.163
GENERAL CHEM (percent)
MOISTURE -- -- - - 6.6 17.9 7.9 12.4 19.2 18.8

Notes:
1USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011)
2USEPA Protection of Groundwater Soil Screening Level (SSL) based dilution attenuation factor of 20 (November 2011)
NA = Not analyzed
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
< = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
mg/kg = Milligrams per Kilogram
ug/kg = Micrograms per Kilogram
Bold indicates the analyte was detected

Box indicates the result exceeded protection of groundwater SSL
Shading indicates the result exceeded industrial soil RSL
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Location
Sample ID HGR-121511-FD06 S15-SS01-0002-121511 HGR-121511-FD07 S15-SS01-0305-121511 HGR-121511-FD08 S15-SS01-0810-121511 S15-SS02-0002-121511 S15-SS02-0305-121511 S15-SS02-0810-121511 S15-SS02-1315-121511 S15-SS02-2022-121511

Sample Depth (ft) 0 - 2 0 - 2 3 - 5 3 - 5 8 - 10 8 - 10 0 - 2 3 - 5 8 - 10 13 - 15 20 - 22
Sample Date 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011
UNITS

3.8 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
400 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
.52 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
32 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
3.6 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
50 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
50 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
300 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
0056 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
000 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1

420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
.72 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
.28 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
28 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
34 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
400 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
980 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
34 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
,000 ug/kg 27 J 11 J 6 J 6 J 9 J 12 J 6 J 18 < 220 13 < 5
400 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
58 ug/kg < 3 < 3 < 3 < 3 < 4 < 4 < 3 < 3 < 170 < 3 < 4
600 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
600 ug/kg < 3 < 3 < 3 < 3 < 4 < 4 < 3 < 3 < 170 < 3 < 4
,000 ug/kg 180 J 97 J 85 J 71 J 53 J 67 J 49 J 120 J < 390 40 J < 8
52 ug/kg < 0.5 < 0.6 < 0.5 < 0.5 < 0.6 < 0.6 < 0.5 < 0.5 < 28 < 0.5 < 0.6
720 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
36 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
200 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
38 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
360 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
8,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
980 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 2 J
3 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1

0,000 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
38 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
,600 ug/kg < 1 < 1 < 1 < 1 < 1 2 J < 0.9 < 1 < 55 < 1 < 1

00,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
10 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
,800 ug/kg < 1 < 1 < 1 < 1 30 31 < 0.9 < 1 3000 140 < 1
600 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 160 J 11 J < 2
56 ug/kg < 0.5 < 0.6 < 0.5 < 0.5 < 0.6 < 0.6 < 0.5 < 0.5 < 28 < 0.5 < 0.6
NA - - < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
26 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
,000 ug/kg < 1 < 1 < 1 < 1 1 J 1 J < 0.9 < 1 < 55 2 J < 1
,800 ug/kg < 1 < 1 < 1 < 1 1 J 2 J < 0.9 < 1 380 15 < 1

9.4 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
,800 ug/kg < 1 < 1 < 1 < 1 41 46 < 0.9 < 1 2900 90 < 1
200 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
46 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1

580 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
3 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
36 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
,800 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
740 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 110 < 2 < 2
3.8 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1

74 ug/kg < 20 < 20 19 J < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
,600 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1
440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 0.9 < 1 < 55 < 1 < 1

2.8 ug/kg < 120 < 120 < 120 < 120 < 120 < 120 < 110 < 120 < 130 < 120 < 120
000 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21

S15-SS01 S15-SS02

ction of 
ndwater
SLs2



Location
Sample ID HGR-121511-FD06 S15-SS01-0002-121511 HGR-121511-FD07 S15-SS01-0305-121511 HGR-121511-FD08 S15-SS01-0810-121511 S15-SS02-0002-121511 S15-SS02-0305-121511 S15-SS02-0810-121511 S15-SS02-1315-121511 S15-SS02-2022-121511

Sample Depth (ft) 0 - 2 0 - 2 3 - 5 3 - 5 8 - 10 8 - 10 0 - 2 3 - 5 8 - 10 13 - 15 20 - 22
Sample Date 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011
UNITS

S15-SS01 S15-SS02

ction of 
ndwater
SLs2

400 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
,000 ug/kg < 8 < 8 < 8 < 8 < 9 < 9 < 8 < 8 < 9 < 8 < 9
140 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
800 ug/kg 8 J 18 J 72 30 < 4 5 J < 4 4 J 6 J < 4 < 4
,600 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
240 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
140 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
4.2 ug/kg < 120 < 120 < 120 < 120 < 120 < 120 < 110 < 120 < 130 < 120 < 120
240 ug/kg < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82
40 ug/kg < 200 < 200 < 190 < 190 < 210 < 210 < 190 < 200 < 220 < 200 < 210
NA - - < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
,000 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21

2.6 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
NA - - < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
140 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
28 ug/kg < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82
.58 ug/kg < 200 < 200 < 190 < 190 < 210 < 210 < 190 < 200 < 220 < 200 < 210
,000 ug/kg 7 J 12 J 66 23 < 4 < 4 4 J < 4 5 J < 4 < 4
,000 ug/kg 9 J 7 J 17 J 11 J < 4 < 4 5 J 4 J 10 J < 4 < 4
0,000 ug/kg 14 J 41 29 19 J < 4 5 J 10 J 6 J 13 J < 4 < 4
200 ug/kg 54 J 110 80 J 60 < 4 16 J 40 21 51 < 4 < 4
800 ug/kg 61 110 110 66 < 4 19 J 41 24 67 < 4 < 4

700 ug/kg 88 J 170 J 160 98 < 4 29 67 32 110 < 4 < 4
0,000 ug/kg 48 80 77 49 < 4 16 J 31 20 J 54 < 4 < 4
000 ug/kg 39 62 61 37 < 4 12 J 24 17 J 37 < 4 < 4
400 ug/kg < 200 < 200 < 190 < 190 < 210 < 210 < 190 < 200 < 220 < 200 < 210

220 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
062 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
,000 ug/kg < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82
000 ug/kg < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82

NA - - < 20 23 J 30 J < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
,000 ug/kg 56 120 110 72 < 4 20 J 43 26 68 < 4 < 4
,000 ug/kg < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82

NA - - < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82
220 ug/kg 20 J 13 J 15 J 8 J < 4 < 4 5 J < 4 7 J < 4 < 4
200 ug/kg < 20 < 20 30 J < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
,000 ug/kg < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82

NA - - < 81 < 80 < 78 < 77 < 83 < 83 < 75 < 79 < 87 < 80 < 82
00,000 ug/kg 120 J 280 J 290 180 < 4 54 97 62 180 < 4 < 4
,000 ug/kg 5 J 15 J 41 18 J < 4 < 4 < 4 < 4 10 J < 4 < 4

260 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
200 ug/kg < 200 < 200 < 190 < 190 < 210 < 210 < 190 < 200 < 220 < 200 < 210

9.6 ug/kg < 40 < 40 < 39 < 38 < 41 < 41 < 38 < 39 < 44 < 40 < 41
400 ug/kg 38 73 66 45 < 4 15 J 31 15 J 44 < 4 < 4

440 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
.14 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
140 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
.58 ug/kg < 20 < 20 < 19 < 19 < 21 66 < 19 < 20 < 22 < 20 < 21

200 ug/kg < 40 < 40 < 39 < 38 < 41 < 41 < 38 < 39 < 44 < 40 < 41
0,000 ug/kg 69 J 180 J 220 140 < 4 34 49 36 100 < 4 5 J
,000 ug/kg < 20 < 20 < 19 < 19 < 21 < 21 < 19 < 20 < 22 < 20 < 21
0,000 ug/kg 94 J 230 J 210 140 < 4 41 78 50 150 < 4 < 4

5.8 mg/kg 10.3 10.7 8.52 7.37 7.54 6.69 7.31 7.66 7.73 4.02 6
640 mg/kg 121 129 134 134 176 137 134 128 204 168 113
7.6 mg/kg 0.156 J 0.443 J 0.17 J 0.578 0.114 J 0.577 J 0.409 J 0.517 J 0.481 J 0.349 J 0.631
000,000 mg/kg 21.9 14.7 16.6 15.4 18.9 17.3 22.9 17 24.9 28.6 22.3
280 mg/kg 20.5 J 9.72 J 20.1 J 61.3 J 13.9 12.2 14.3 13.4 20.5 17.3 15
2 mg/kg 0.0287 J 0.035 J 0.0228 J 0.0438 J 0.0256 J 0.0224 J 0.0245 J 0.0173 J 0.0328 J < 0.0083 0.0174 J

5.2 mg/kg < 0.81 < 0.788 0.779 J < 0.78 < 0.826 < 0.828 < 0.757 < 0.81 < 0.863 < 0.81 < 0.808
12 mg/kg < 0.0989 < 0.0962 < 0.0948 < 0.0952 < 0.101 < 0.101 < 0.0924 < 0.0988 < 0.105 < 0.0989 < 0.0986

- - 17.7 17.8 14.2 13.7 19.3 20.3 12.8 16 24.2 16.9 19.8

10-6 or HQ = 0.1 (November 2011)
based dilution attenuation factor of 20 (November 2011)

al value is the approximate concentration of the analyte in the sample.
n the ability to analyze the sample and to meet the quality control criteria.  The presence or absence of the analyte cannot be verified.

he reported sample quantitation limit.
mit.  However, the reported value is approximate.



SS03-0002-121511 S15-SS03-0305-121511 HGR-121511-FD05 S15-SS03-0810-121511 S15-SS03-1315-121511 HGR-121511-FD01 S15-SS04-0002-121511 HGR-121511-FD02 S15-SS04-0305-121511 HGR-121511-FD03 S15-SS04-0810-121511
0 - 2 3 - 5 8 - 10 8 - 10 13 - 15 0 - 2 0 - 2 3 - 5 3 - 5 8 - 10 8 - 10

12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011

< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 140 J < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 100 J < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 5 < 4 < 230 < 220 < 4 < 4 < 5 < 4 < 4 6 J 5 J
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 4 < 3 < 170 < 170 < 3 < 3 < 3 < 3 < 3 < 4 < 3
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 4 < 3 < 170 < 170 < 3 < 3 < 3 < 3 < 3 < 4 < 3
18 J 19 J < 400 < 390 11 J 15 J 25 J 31 J 12 J 42 J 32 J
< 0.6 < 0.5 280 J < 28 < 0.6 < 0.5 < 0.6 < 0.5 < 0.5 < 0.7 < 0.5
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
3 J 1 J < 56 < 55 < 1 9 11 < 1 < 1 8 9
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 1 J
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 1 4 J 110 J 330 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 1 < 1 1400 J 1900 66 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 120 J 170 J < 2 < 2 < 2 < 2 < 2 < 3 < 2

< 0.6 < 0.5 < 28 < 28 < 0.6 < 0.5 < 0.6 < 0.5 < 0.5 < 0.7 < 0.5
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 1 < 1 < 56 89 J 3 J < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 220 J 360 4 J < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 68 J < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 2 J 2000 J 2600 120 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 81 J < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 3 < 2 < 110 < 110 < 2 < 2 < 2 < 2 < 2 < 3 < 2
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 180 < 20 < 21 < 21 < 20 66 53 < 20 < 20 < 21 < 21
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 56 < 55 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 1100 < 120 < 120 < 120 < 120 < 110 < 120 < 120 < 120 < 130 < 120
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21

S15-SS03 S15-SS04



SS03-0002-121511 S15-SS03-0305-121511 HGR-121511-FD05 S15-SS03-0810-121511 S15-SS03-1315-121511 HGR-121511-FD01 S15-SS04-0002-121511 HGR-121511-FD02 S15-SS04-0305-121511 HGR-121511-FD03 S15-SS04-0810-121511
0 - 2 3 - 5 8 - 10 8 - 10 13 - 15 0 - 2 0 - 2 3 - 5 3 - 5 8 - 10 8 - 10

12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011 12/15/2011

S15-SS03 S15-SS04

< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 75 < 8 < 9 < 9 < 8 < 8 < 8 < 8 < 8 < 9 < 9
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 36 8 J 4 J < 4 < 4 72 56 6 J < 4 9 J 23
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 1100 < 120 < 120 < 120 < 120 < 110 < 120 < 120 < 120 < 130 < 120
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
< 1800 < 200 < 210 < 210 < 200 < 190 R < 200 < 200 < 210 < 210
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
< 1800 < 200 < 210 < 210 < 200 < 190 < 190 < 200 < 200 < 210 < 210
140 J 15 J < 4 < 4 < 4 35 30 21 16 J < 4 < 4
230 10 J 6 J 8 J < 4 13 J 10 J 16 J 5 J < 4 < 4
1100 21 5 J 9 J < 4 70 62 65 17 J < 4 < 4

6100 J 81 19 J 47 < 4 180 150 150 J 37 J 5 J 10 J
6500 J 97 27 64 < 4 180 150 160 J 41 J 6 J 10 J
8700 J 110 36 79 < 4 250 220 210 J 50 J 7 J 15 J
4700 J 64 22 45 < 4 120 100 110 J 27 J 4 J 9 J
3700 J 62 15 J 40 < 4 100 84 85 26 4 J 5 J
< 1800 < 200 < 210 < 210 < 200 < 190 < 190 < 200 < 200 < 210 < 210
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
480 < 20 < 21 < 21 < 20 26 J 23 J 30 J < 20 < 21 < 21
6000 88 27 61 < 4 190 180 150 J 45 J 7 J 12 J
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
860 J 10 J < 4 6 J < 4 21 19 J 16 J 4 J < 4 < 4
220 J < 20 < 21 < 21 < 20 44 40 27 J < 20 < 21 < 21
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
< 710 < 79 < 82 < 83 < 81 < 75 < 78 < 79 < 80 < 83 < 83
15000 230 66 J 160 J < 4 430 500 460 J 110 J 12 J 20 J
140 J 24 < 4 7 J < 4 29 25 38 17 J < 4 < 4
< 36 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4

< 1800 < 200 < 210 < 210 < 200 < 190 R < 200 < 200 < 210 < 210
< 360 < 40 < 41 < 42 < 40 < 38 < 39 < 40 < 40 < 42 < 42
4500 J 55 18 J 37 < 4 110 90 98 22 < 4 7 J
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21
< 360 < 40 < 41 < 42 < 40 < 38 < 39 < 40 55 J < 42 < 42
6500 140 40 83 9 J 300 310 270 J 46 J 12 J 26
< 180 < 20 < 21 < 21 < 20 < 19 < 19 < 20 < 20 < 21 < 21

12000 J 180 54 130 < 4 320 320 370 J 150 J 11 J 19 J

5.21 12.1 8.05 7.25 6.04 6.43 J 11.6 J 11.3 12.5 6.46 J 11.3 J
305 133 164 178 189 194 251 81.9 105 215 180

0.316 J 0.622 0.583 J 0.621 J 0.686 0.608 0.712 0.585 0.725 0.556 J 0.575 J
16.1 J 22.5 19.8 19.3 23.7 30.5 31.2 18.6 26.2 18 16.1
7.63 13.1 17.1 16.5 11 10.1 11.1 18.1 12.8 22.3 29.4

< 0.0076 0.0184 J 0.0283 J 0.0238 J 0.0246 J 0.0181 J 0.011 J 0.0289 J 0.0241 J 4.47 J 0.0644 J
6.66 < 0.804 < 0.833 1 J < 0.82 3 < 0.795 < 0.79 < 0.804 < 0.829 < 0.831
0.96 < 0.0982 < 0.102 < 0.103 < 0.1 < 0.0914 < 0.0971 < 0.0964 < 0.0982 < 0.101 < 0.101

7.6 17.1 19.2 20.5 17.9 11.8 14.5 17.2 17.1 20.4 19.8

10-6 or HQ = 0.1 (November 2011)
based dilution attenuation factor of 20 (November 2011)

al value is the approximate concentration of the analyte in the sample.
n the ability to analyze the sample and to meet the quality control criteria.  The presence or absence of the analyte cannot be verified.

he reported sample quantitation limit.
mit.  However, the reported value is approximate.



TABLE 5-5
SWMU 17 Soil Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location
Sample ID S17-SS01-0002-121311 HGR-121311-FD02 S17-SS01-0305-121311 S17-SS01-0608-121311 S17-SS01-0810-121311

Sample Depth (ft) 0 - 2 3 - 5 3 - 5 6 - 8 8 - 10
Sample Date 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011

Analyte UNITS
VOC (ug/kg)
1,1,1,2-TETRACHLOROETHANE 9,300 130 3.8 ug/kg < 1 < 1 < 1 < 1 < 1
1,1,1-TRICHLOROETHANE 640,000 29,800 1,400 ug/kg < 1 < 1 < 1 < 1 < 1
1,1,2,2-TETRACHLOROETHANE 2,800 130 0.52 ug/kg < 1 < 1 < 1 < 1 < 1
1,1,2-TRICHLOROETHANE 680 28,600 32 ug/kg < 1 < 1 < 1 < 1 < 1
1,1-DICHLOROETHANE 17,000 20,100 13.6 ug/kg < 1 < 1 < 1 < 1 < 1
1,1-DICHLOROETHENE 110,000 8,280 50 ug/kg < 1 < 1 < 1 < 1 < 1
1,1-DICHLOROPROPENE 110,000 400 50 ug/kg < 1 < 1 < 1 < 1 < 1
1,2,3-TRICHLOROBENZENE 49,000 - 300 ug/kg < 1 < 1 < 1 < 1 < 1
1,2,3-TRICHLOROPROPANE 95 3360 0.0056 ug/kg < 1 < 1 < 1 < 1 < 1
1,2,4-TRICHLOROBENZENE 27,000 - 4,000 ug/kg < 1 < 1 < 1 < 1 < 1
1,2,4-TRIMETHYLBENZENE 26,000 - 420 ug/kg < 1 < 1 < 1 < 1 < 1
1,2-DIBROMO-3-CHLOROPROPANE 69 - 1.72 ug/kg < 2 < 2 < 2 < 2 < 2
1,2-DIBROMOETHANE 170 - 0.28 ug/kg < 1 < 1 < 1 < 1 < 1
1,2-DICHLOROETHANE 2,200 21,200 28 ug/kg < 1 < 1 < 1 < 1 < 1
1,2-DICHLOROPROPANE 4,700 32,700 34 ug/kg < 1 < 1 < 1 < 1 < 1
1,3,5-TRIMETHYLBENZENE 182,000 - 2,400 ug/kg < 1 < 1 < 1 < 1 < 1
1,3-DICHLOROPROPANE 1,490,000 32,700 1,980 ug/kg < 1 < 1 < 1 < 1 < 1
2,2-DICHLOROPROPANE 4,700 - 34 ug/kg < 1 < 1 < 1 < 1 < 1
2-BUTANONE 20,000,000 - 20,000 ug/kg 5 J < 4 < 5 < 4 < 4
2-CHLOROTOLUENE 907,000 - 3,400 ug/kg < 1 < 1 < 1 < 1 < 1
2-HEXANONE 140,000 - 158 ug/kg < 3 < 3 < 4 < 3 < 3
4-CHLOROTOLUENE 253,000 - 3,600 ug/kg < 1 < 1 < 1 < 1 < 1
4-METHYL-2-PENTANONE 3,360,000 - 4,600 ug/kg < 3 < 3 < 4 < 3 < 3
ACETONE 63,000,000 2,500 48,000 ug/kg 42 J 10 J 9 J 8 J 12 J
BENZENE 5,400 260 52 ug/kg < 0.5 < 0.6 < 0.6 < 0.6 < 0.5
BROMOBENZENE 180,000 - 720 ug/kg < 1 < 1 < 1 < 1 < 1
BROMOCHLOROMETHANE 68,000 - 420 ug/kg < 1 < 1 < 1 < 1 < 1
BROMODICHLOROMETHANE 1,400 540 440 ug/kg < 1 < 1 < 1 < 1 < 1
BROMOFORM 220,000 15,900 420 ug/kg < 1 < 1 < 1 < 1 < 1
BROMOMETHANE 3,200 - 36 ug/kg < 2 < 2 < 2 < 2 < 2
CARBON DISULFIDE 370,000 94 4,200 ug/kg < 1 < 1 < 1 < 1 1 J
CARBON TETRACHLORIDE 3,000 2,980 38 ug/kg < 1 < 1 < 1 < 1 < 1
CHLOROBENZENE 140,000 40,000 1360 ug/kg < 1 < 1 < 1 < 1 < 1
CHLOROETHANE 2,120,000 - 118,000 ug/kg < 2 < 2 < 2 < 2 < 2
CHLOROFORM 1,500 1,190 440 ug/kg < 1 < 1 < 1 < 1 < 1
CHLOROMETHANE 50,000 - 980 ug/kg < 2 < 2 < 2 < 2 < 2
CIS-1,2-DICHLOROETHENE 200,000 780 420 ug/kg < 1 < 1 < 1 < 1 < 1
CIS-1,3-DICHLOROPROPENE 8,300 400 3 ug/kg < 1 < 1 < 1 < 1 < 1
CYCLOHEXANE 117,000 - 260,000 ug/kg < 1 < 1 < 1 < 1 < 1
DIBROMOCHLOROMETHANE 3,300 2,050 420 ug/kg < 1 < 1 < 1 < 1 < 1
DIBROMOMETHANE 11,000 - 38 ug/kg < 1 < 1 < 1 < 1 < 1
DICHLORODIFLUOROMETHANE 40,000 39,500 6,000 ug/kg < 2 < 2 < 2 < 2 < 2
ETHYLBENZENE 27,000 5,160 15,600 ug/kg < 1 < 1 < 1 < 1 < 1
FREON 113 910,000 - 2,600,000 ug/kg < 2 < 2 < 2 < 2 < 2
HEXACHLOROBUTADIENE 22,000 - 10 ug/kg < 2 < 2 < 2 < 2 < 2
ISOPROPYLBENZENE 268,000 - 12,800 ug/kg < 1 < 1 < 1 < 1 < 1
M+P-XYLENE 250,000 - 3,600 ug/kg < 1 < 1 < 1 < 1 < 1
METHYL ACETATE 29,000,000 - 64,000 ug/kg < 2 < 2 < 2 < 2 < 2
METHYL TERTIARY BUTYL ETHER 220,000 - 56 ug/kg < 0.5 < 0.6 < 0.6 < 0.6 < 0.5
METHYLCYCLOHEXANE -- - NA - - < 1 < 1 < 1 < 1 < 1
METHYLENE CHLORIDE 53,000 4050 26 ug/kg < 2 < 2 < 2 < 2 < 2
N-BUTYLBENZENE 108,000 - 50,000 ug/kg < 1 < 1 < 1 < 1 < 1

S17-SS01

Protection of 
Groundwater SSLs2

Human Health 
Screening Level1

Ecological
Screening Level
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TABLE 5-5
SWMU 17 Soil Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

N-PROPYLBENZENE 264,000 - 19,800 ug/kg < 1 < 1 < 1 < 1 < 1
NAPHTHALENE 18,000 99 9.4 ug/kg < 1 < 1 < 1 < 1 < 1
O-XYLENE 300,000 - 3,800 ug/kg < 1 < 1 < 1 < 1 < 1
P-ISOPROPYLTOLUENE 268,000 - 12,800 ug/kg < 1 < 1 < 1 < 1 < 1
SEC-BUTYLBENZENE 268,000 - 12,800 ug/kg < 1 < 1 < 1 < 1 < 1
STYRENE 867,000 4,690 2,200 ug/kg < 1 < 1 < 1 < 1 < 1
TERT-BUTYLBENZENE 268,000 - 12,800 ug/kg < 1 < 1 < 1 < 1 < 1
TETRACHLOROETHENE 2,600 9,920 46 ug/kg < 1 < 1 < 1 < 1 < 1
TOLUENE 818,000 5,450 13,800 ug/kg < 1 < 1 < 1 < 1 < 1
TRANS-1,2-DICHLOROETHENE 69,000 780 580 ug/kg < 1 < 1 < 1 < 1 < 1
TRANS-1,3-DICHLOROPROPENE 8,300 400 3 ug/kg < 1 < 1 < 1 < 1 < 1
TRICHLOROETHENE 2,000 12,400 36 ug/kg < 1 < 1 < 1 < 1 < 1
TRICHLOROFLUOROMETHANE 340,000 16,400 13,800 ug/kg < 2 < 2 < 2 < 2 < 2
VINYL ACETATE 410,000 - 1,740 ug/kg < 2 < 2 < 2 < 2 < 2
VINYL CHLORIDE 1,700 650 13.8 ug/kg < 1 < 1 < 1 < 1 < 1
SVOC (ug/kg)
1,1'-BIPHENYL 21,000 - 174 ug/kg < 20 < 21 < 21 < 20 < 18
1,2-DICHLOROBENZENE 376,000 20,000 11,600 ug/kg < 1 < 1 < 1 < 1 < 1
1,3-DICHLOROBENZENE 12,000 20,000 1,440 ug/kg < 1 < 1 < 1 < 1 < 1
1,4-DICHLOROBENZENE 12,000 20,000 1,440 ug/kg < 1 < 1 < 1 < 1 < 1
1,4-DIOXANE 17,000 - 2.8 ug/kg < 120 < 130 < 130 < 120 < 110
2,4,5-TRICHLOROPHENOL 6,200,000 - 66,000 ug/kg < 20 < 21 < 21 < 20 < 18
2,4,6-TRICHLOROPHENOL 62,000 - 260 ug/kg < 20 < 21 < 21 < 20 < 18
2,4-DICHLOROPHENOL 180,000 - 820 ug/kg < 20 < 21 < 21 < 20 < 18
2,4-DIMETHYLPHENOL 1,200,000 - 6,400 ug/kg < 20 < 21 < 21 < 20 < 18
2,4-DINITROPHENOL 120,000 20000 680 ug/kg < 410 < 420 < 430 < 400 < 360
2,4-DINITROTOLUENE 5,500 - 5.6 ug/kg < 81 < 84 < 85 < 80 < 71
2,6-DINITROTOLUENE 62,000 - 400 ug/kg < 20 < 21 < 21 < 20 < 18
2-CHLORONAPHTHALENE 175,000 - 58,000 ug/kg < 9 < 9 < 9 < 8 < 8
2-CHLOROPHENOL 510,000 7000 1,140 ug/kg < 20 < 21 < 21 < 20 < 18
2-METHYLNAPHTHALENE 368,000 3240 2,800 ug/kg < 4 < 4 < 4 < 4 < 4
2-METHYLPHENOL 3,100,000 - 11,600 ug/kg < 20 < 21 < 21 < 20 < 18
2-NITROANILINE 600,000 74,100 1,240 ug/kg < 20 < 21 < 21 < 20 < 18
2-NITROPHENOL 510,000 1,600 1,140 ug/kg < 20 < 21 < 21 < 20 < 18
3,3'-DICHLOROBENZIDINE 3,800 650 14.2 ug/kg < 120 < 130 < 130 < 120 < 110
3-NITROANILINE 600,000 3,160 1,240 ug/kg < 81 < 84 < 85 < 80 < 71
4,6-DINITRO-2-METHYLPHENOL 4,900 - 40 ug/kg < 200 < 210 < 210 < 200 < 180
4-BROMOPHENYL-PHENYLETHER -- - NA - - < 20 < 21 < 21 < 20 < 18
4-CHLORO-3-METHYLPHENOL 6,200,000 - 26,000 ug/kg < 20 < 21 < 21 < 20 < 18
4-CHLOROANILINE 8,600 20,000 2.6 ug/kg < 20 < 21 < 21 < 20 < 18
4-CHLOROPHENYL-PHENYLETHER -- - NA - - < 20 < 21 < 21 < 20 < 18
4-METHYLPHENOL 310,000 - 1,140 ug/kg < 20 < 21 < 21 < 20 < 18
4-NITROANILINE 86,000 21,900 28 ug/kg < 81 < 84 < 85 < 80 < 71
4-NITROPHENOL 24,000 7,000 1.58 ug/kg < 200 < 210 < 210 < 200 < 180
ACENAPHTHENE 3,300,000 20,000 82,000 ug/kg < 4 < 4 < 4 < 4 < 4
ACENAPHTHYLENE 3,300,000 682,000 82,000 ug/kg < 4 < 4 < 4 < 4 < 4
ANTHRACENE 17,000,000 1,480,000 840,000 ug/kg < 4 < 4 < 4 < 4 < 4
BENZO(A)ANTHRACENE 2,100 5,210 200 ug/kg < 4 < 4 < 4 < 4 < 4
BENZO(A)PYRENE 210 1,520 4,800 ug/kg 5 J < 4 < 4 < 4 < 4
BENZO(B)FLUORANTHENE 2,100 59,800 700 ug/kg 5 J < 4 < 4 < 4 < 4
BENZO(G,H,I)PERYLENE 1,700,000 119,000 190,000 ug/kg 6 J < 4 < 4 < 4 < 4
BENZO(K)FLUORANTHENE 21,000 148,000 7,000 ug/kg 5 J < 4 < 4 < 4 < 4
BENZYL ALCOHOL 6,200,000 - 7,400 ug/kg < 200 < 210 < 210 < 200 < 180
BIS(2-CHLOROETHOXY)METHANE 180,000 300 220 ug/kg < 20 < 21 < 21 < 20 < 18
BIS(2-CHLOROETHYL)ETHER 1,000 23,700 0.062 ug/kg < 20 < 21 < 21 < 20 < 18
BIS(2-ETHYLHEXYL)PHTHALATE 120,000 930 28,000 ug/kg < 81 < 84 < 85 < 80 < 71
BUTYLBENZYLPHTHALATE 910,000 - 4,000 ug/kg < 81 < 84 < 85 < 80 < 71
CARBAZOLE -- - NA - - < 20 < 21 < 21 < 20 < 18
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TABLE 5-5
SWMU 17 Soil Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

CHRYSENE 210,000 4,730 22,000 ug/kg 5 J < 4 < 4 < 4 < 4
DI-N-BUTYLPHTHALATE 6,200,000 150 34,000 ug/kg < 81 < 84 < 85 < 80 < 71
DI-N-OCTYLPHTHALATE -- - NA - - < 81 < 84 < 85 < 80 < 71
DIBENZ(A,H)ANTHRACENE 210 18,400 220 ug/kg 4 J < 4 < 4 < 4 < 4
DIBENZOFURAN 100,000 - 2,200 ug/kg < 20 < 21 < 21 < 20 < 18
DIETHYLPHTHALATE 49,000,000 100,000 94,000 ug/kg < 81 < 84 < 85 < 80 < 71
DIMETHYLPHTHALATE -- 734,000 NA - - < 81 < 84 < 85 < 80 < 71
FLUORANTHENE 2,200,000 122,000 1,400,000 ug/kg 6 J < 4 < 4 < 4 < 4
FLUORENE 2,200,000 30,000 80,000 ug/kg < 4 < 4 < 4 < 4 < 4
HEXACHLOROBENZENE 1,100 - 260 ug/kg < 4 < 4 < 4 < 4 < 4
HEXACHLOROCYCLOPENTADIENE 370,000 - 3200 ug/kg < 200 < 210 < 210 < 200 < 180
HEXACHLOROETHANE 43,000 - 9.6 ug/kg < 41 < 42 < 43 < 40 < 36
INDENO(1,2,3-CD)PYRENE 2,100 109000 2,400 ug/kg 6 J < 4 < 4 < 4 < 4
ISOPHORONE 1,800,000 - 440 ug/kg < 20 < 21 < 21 < 20 < 18
N-NITROSO-DI-N-PROPYLAMINE 250 - 0.14 ug/kg < 20 < 21 < 21 < 20 < 18
N-NITROSODIPHENYLAMINE 350,000 550 1,140 ug/kg < 20 < 21 < 21 < 20 < 18
NITROBENZENE 24,000 - 1.58 ug/kg < 20 < 21 < 21 < 20 < 18
PENTACHLOROPHENOL 2,700 3000 200 ug/kg < 41 < 42 < 43 < 40 < 36
PHENANTHRENE 17,000,000 45,700 840,000 ug/kg 4 J < 4 < 4 < 4 4 J
PHENOL 18,000,000 30,000 52,000 ug/kg < 20 < 21 < 21 < 20 < 18
PYRENE 1,700,000 45,700 190,000 ug/kg 7 J < 4 < 4 < 4 < 4
METAL (MG/KG)
ARSENIC 1.6 18 5.8 mg/kg 13.5 11.2 10.2 10.3 6.57
BARIUM 19,000 330 1640 mg/kg 94 J 111 J 85 J 66.6 J 41.1 J
CADMIUM 80 32 7.6 mg/kg 0.925 0.807 0.762 0.741 0.24 J
CHROMIUM 150,000 0.4 560,000,000 mg/kg 19.3 14.6 13.2 11.3 4.18
LEAD 80 120 280 mg/kg 16 12.7 11.6 10.7 2.72
MERCURY 3.13 0.1 2 mg/kg < 0.0081 0.0172 J 0.0128 J < 0.008 < 0.0074
SELENIUM 510 0.52 5.2 mg/kg < 0.822 < 0.859 < 0.844 < 0.78 < 0.715
SILVER 510 560 12 mg/kg < 0.1 < 0.105 < 0.103 < 0.0952 < 0.0872
GENERAL CHEM (percent)
MOISTURE -- -- -- - - 18.1 20.8 21.8 16.2 6.7

Notes:
1USEPA Industrial Regional Screening Level (RSL) based on 1x10 -6 or HQ = 0.1 (November 2011)
2USEPA Protection of Groundwater Soil Screening Level (SSL) based dilution attenuation factor of 20 (November 2011)
NA = Not analyzed
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
< = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
UJ = The analyte was below the reported sample quantitation limit.  However, the reported value is approximate.
mg/kg = Milligrams per Kilogram
ug/kg = Micrograms per Kilogram
Bold indicates the analyte was detected

Box indicates the result exceeded protection of groundwater SSL
Shading indicates the result exceeded industrial soil RSL
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TABLE 5-5
SWMU 17 Soil Data
Site Investigation Report, Dow H

Analyte
VOC (ug/kg)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROBENZENE
1,2,3-TRICHLOROPROPANE
1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE
1,3-DICHLOROPROPANE
2,2-DICHLOROPROPANE
2-BUTANONE
2-CHLOROTOLUENE
2-HEXANONE
4-CHLOROTOLUENE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOBENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE
DIBROMOCHLOROMETHANE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
FREON 113
HEXACHLOROBUTADIENE
ISOPROPYLBENZENE
M+P-XYLENE
METHYL ACETATE
METHYL TERTIARY BUTYL ETHER
METHYLCYCLOHEXANE
METHYLENE CHLORIDE
N-BUTYLBENZENE

S17-SS01-1315-121311 S17-SS02-0002-121411 S17-SS02-0305-121411 S17-SS02-0810-121411 S17-SS02-1517-121411 S17-SS03-0002-120811 S17-SS03-0305-120811 S17-SS03-0810-120811
13 - 15 0 - 2 3 - 5 8 - 10 15 - 17 0 - 2 3 - 5 8 - 10

12/13/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/8/2011 12/8/2011 12/8/2011

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 4 < 5 < 5 < 4 < 5 < 4 < 5 < 4
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 3 < 4 < 3 < 3 < 3 < 3 < 3
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 3 < 4 < 3 < 3 < 3 < 3 < 3
12 J 67 J 17 J 38 J 19 J 26 J 20 J 10 J
< 0.5 < 0.6 < 0.6 < 0.6 < 0.6 < 0.5 < 0.6 < 0.6
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2

< 0.5 < 0.6 < 0.6 < 0.6 < 0.6 < 0.5 < 0.6 < 0.6
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

S17-SS02 S17-SS03
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TABLE 5-5
SWMU 17 Soil Data
Site Investigation Report, Dow H

N-PROPYLBENZENE
NAPHTHALENE
O-XYLENE
P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE
STYRENE
TERT-BUTYLBENZENE
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
SVOC (ug/kg)
1,1'-BIPHENYL
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-DIOXANE
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL-PHENYLETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL-PHENYLETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZYL ALCOHOL
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYLBENZYLPHTHALATE
CARBAZOLE

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 6 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 17 58 < 21 < 18 20 J < 21 < 21 < 22
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 100 < 130 < 130 < 110 < 110 < 120 < 130 < 130
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 350 < 420 < 420 < 360 < 360 < 410 < 420 < 430
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 7 < 9 < 9 < 7 < 8 < 9 < 9 < 9

< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 3 49 < 4 < 4 28 < 4 < 4 < 4

< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 100 < 130 < 130 < 110 < 110 < 120 < 130 < 130
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 170 < 210 < 210 < 180 < 180 < 210 < 210 < 220
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 170 < 210 < 210 < 180 < 180 < 210 < 210 < 220

< 3 < 4 < 4 < 4 < 4 < 4 < 4 < 4
< 3 11 J < 4 < 4 4 J < 4 < 4 < 4
< 3 5 J < 4 < 4 4 J < 4 < 4 < 4
< 3 12 J < 4 < 4 7 J < 4 < 4 < 4
< 3 20 J < 4 < 4 8 J < 4 < 4 < 4
< 3 24 < 4 < 4 11 J < 4 < 4 < 4
< 3 21 J < 4 < 4 10 J < 4 < 4 < 4
< 3 < 4 < 4 < 4 < 4 < 4 < 4 < 4

< 170 < 210 < 210 < 180 < 180 < 210 < 210 < 220
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
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TABLE 5-5
SWMU 17 Soil Data
Site Investigation Report, Dow H

CHRYSENE
DI-N-BUTYLPHTHALATE
DI-N-OCTYLPHTHALATE
DIBENZ(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYLPHTHALATE
DIMETHYLPHTHALATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-CD)PYRENE
ISOPHORONE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
NITROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
PHENOL
PYRENE
METAL (MG/KG)
ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM
SILVER
GENERAL CHEM (percent)
MOISTURE

Notes:
1USEPA Industrial Regional Screening Le
2USEPA Protection of Groundwater Soil S
NA = Not analyzed
J = The analyte was positively identified: 
< = The analyte was analyzed for, but wa
UJ = The analyte was below the reported
mg/kg = Milligrams per Kilogram
ug/kg = Micrograms per Kilogram
Bold indicates the analyte was detecte

Box indicates the result exceeded protect
Shading indicates the result exceeded ind

8 J 16 J < 4 < 4 17 J < 4 < 4 < 4
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 3 < 4 < 4 < 4 < 4 < 4 < 4 < 4

< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
< 70 < 83 < 84 < 71 < 72 < 82 < 83 < 86
6 J 25 7 J < 4 15 J < 4 < 4 < 4
< 3 < 4 < 4 < 4 < 4 < 4 < 4 < 4
< 3 < 4 < 4 < 4 < 4 < 4 < 4 < 4

< 170 < 210 < 210 < 180 < 180 < 210 < 210 < 220
< 35 < 42 < 42 < 36 < 36 < 41 < 42 < 43
< 3 20 J < 4 < 4 7 J < 4 < 4 < 4

< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 17 < 21 < 21 110 < 18 < 21 < 21 < 22
< 35 < 42 < 42 < 36 < 36 < 41 < 42 < 43
29 14 J 5 J 10 J 39 < 4 < 4 < 4

< 17 < 21 < 21 < 18 < 18 < 21 < 21 < 22
< 3 30 10 J < 4 19 < 4 < 4 < 4

5.76 11.9 J 11.8 8.57 10.7 13.7 J 13.9 12.6
59 J 160 87.3 65.8 72.1 235 J 145 96

0.403 J 1.89 J 0.864 0.48 J 0.653 1.4 J 1.51 1.33
4.16 58.1 J 15.3 7.1 22.7 23.4 22 19.1
4.25 19.7 8.86 5.06 5.02 17.5 16.7 14.7

< 0.0071 0.0112 J 0.0107 J < 0.0071 < 0.0074 < 0.0082 0.0169 J 0.0156 J
< 0.704 < 0.825 < 0.827 < 0.713 < 0.722 3.57 3.6 3.2

< 0.0859 < 0.101 < 0.101 < 0.087 < 0.0882 < 0.0984 < 0.104 < 0.108

4.3 20 20.9 6.5 7.7 18.9 20.1 22.9
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Location
Sample ID S19-SS01-0002-121311 S19-SS01-0305-121311 S19-SS01-0810-121311 S19-SS02-0002-121311 S19-SS02-0305-121311 S19-SS02-0810-121311 S19-SS02-1618-121311

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 16 - 18
Sample Date 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011
UNITS

130 3.8 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
9,800 1,400 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
130 0.52 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
8,600 32 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
0,100 13.6 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

8,280 50 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
400 50 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 300 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
3,360 0.0056 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 4,000 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 420 ug/kg < 1 < 1 < 1 2 J < 0.9 < 1 < 1
- 1.72 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
- 0.28 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

1,200 28 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
2,700 34 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 2,400 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
2,700 1,980 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 34 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 20,000 ug/kg 5 J < 5 < 5 22 < 4 < 5 < 4
- 3,400 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 158 ug/kg < 3 < 3 < 3 < 3 < 3 < 4 < 3
- 3,600 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 4,600 ug/kg < 3 < 3 < 3 < 3 < 3 < 4 < 3

2,500 48,000 ug/kg 38 J 22 J 17 J 130 J 15 J 25 J 22 J
260 52 ug/kg < 0.5 < 0.6 < 0.6 < 0.5 < 0.4 < 0.6 < 0.5

- 720 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 420 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

540 440 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
5,900 420 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 36 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
94 4,200 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 1 J

2,980 38 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
0,000 1360 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 118,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
,190 440 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 980 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2

780 420 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
400 3 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 260,000 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
2,050 420 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 38 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
9,500 6,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2

5,160 15,600 ug/kg < 1 < 1 < 1 < 1 0.9 J < 1 < 1
- 2,600,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
- 10 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 3,600 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 64,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
- 56 ug/kg < 0.5 < 0.6 < 0.6 < 0.5 < 0.4 < 0.6 < 0.5
- NA - - < 1 < 1 < 1 < 1 < 0.9 5 J < 1

4,050 26 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
- 50,000 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 19,800 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

99 9.4 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 3,800 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

4,690 2,200 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

9,920 46 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
5,450 13,800 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
780 580 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
400 3 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
2,400 36 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
6,400 13,800 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2

- 1,740 ug/kg < 2 < 2 < 2 < 2 < 2 < 3 < 2
650 13.8 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 174 ug/kg < 20 < 20 < 21 66 < 18 < 17 < 18
0,000 11,600 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
0,000 1,440 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1
0,000 1,440 ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1

- 2.8 ug/kg < 120 < 120 < 130 < 120 < 110 < 100 < 110
- 66 000 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18

S19-SS01 S19-SS02

ological
ning Level

Protection of 
Groundwater SSLs2



Location
Sample ID S19-SS01-0002-121311 S19-SS01-0305-121311 S19-SS01-0810-121311 S19-SS02-0002-121311 S19-SS02-0305-121311 S19-SS02-0810-121311 S19-SS02-1618-121311

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 16 - 18
Sample Date 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011 12/13/2011
UNITS

S19-SS01 S19-SS02

ological
ning Level

Protection of 
Groundwater SSLs2

- 400 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
- 58,000 ug/kg < 8 < 8 < 9 < 9 < 7 < 7 < 7

7,000 1,140 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
3,240 2,800 ug/kg 8 J < 4 < 4 8 J < 4 < 3 < 4

- 11,600 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
4,100 1,240 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18

1,600 1,140 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
650 14.2 ug/kg < 120 < 120 < 130 < 120 < 110 < 100 < 110

3,160 1,240 ug/kg < 79 < 80 < 85 < 81 < 71 < 70 < 70
- 40 ug/kg < 200 < 200 < 210 < 200 < 180 < 170 < 180
- NA - - < 20 < 20 < 21 < 20 < 18 < 17 < 18
- 26,000 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18

0,000 2.6 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
- NA - - < 20 < 20 < 21 < 20 < 18 < 17 < 18
- 1,140 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18

1,900 28 ug/kg < 79 < 80 < 85 < 81 < 71 < 70 < 70
7,000 1.58 ug/kg < 200 < 200 < 210 < 200 < 180 < 170 < 180
0,000 82,000 ug/kg 5 J < 4 < 4 < 4 < 4 < 3 < 4
82,000 82,000 ug/kg < 4 < 4 < 4 < 4 < 4 < 3 < 4
480,000 840,000 ug/kg 5 J < 4 < 4 8 J < 4 < 3 < 4
5,210 200 ug/kg 8 J < 4 < 4 20 J < 4 < 3 < 4
1,520 4,800 ug/kg 17 J 6 J 7 J 35 5 J < 3 < 4
9,800 700 ug/kg 21 6 J 8 J 50 6 J < 3 4 J
19,000 190,000 ug/kg 15 J 7 J 8 J 26 7 J 4 J 6 J
48,000 7,000 ug/kg 14 J 5 J 6 J 34 5 J < 3 < 4

- 7,400 ug/kg < 200 < 200 < 210 < 200 < 180 < 170 < 180
300 220 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
3,700 0.062 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
930 28,000 ug/kg 85 J 160 J < 85 < 81 73 J < 70 < 70

- 4,000 ug/kg < 79 < 80 < 85 < 81 < 71 < 70 < 70
- NA - - < 20 < 20 < 21 < 20 < 18 < 17 < 18

4,730 22,000 ug/kg 15 J < 4 6 J 30 5 J 4 J 5 J
150 34,000 ug/kg < 79 < 80 < 85 < 81 < 71 < 70 < 70

- NA - - < 79 < 80 < 85 < 81 < 71 < 70 < 70
8,400 220 ug/kg 9 J 6 J 7 J 12 J 5 J 5 J 5 J

- 2,200 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
00,000 94,000 ug/kg < 79 < 80 < 85 < 81 < 71 < 70 < 70
34,000 NA - - < 79 < 80 < 85 < 81 < 71 < 70 < 70
22,000 1,400,000 ug/kg 19 J < 4 6 J 28 < 4 < 3 < 4
0,000 80,000 ug/kg 6 J < 4 < 4 < 4 < 4 < 3 < 4

- 260 ug/kg < 4 < 4 < 4 < 4 < 4 < 3 < 4
- 3,200 ug/kg < 200 < 200 < 210 < 200 < 180 < 170 < 180
- 9.6 ug/kg < 40 < 40 < 43 < 41 < 35 < 35 < 35

09,000 2400 ug/kg 13 J 6 J 8 J 22 7 J 4 J 5 J
- 440 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
- 0.14 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18

550 1,140 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18
- 1.58 ug/kg < 20 < 20 < 21 < 20 < 18 < 17 < 18

3,000 200 ug/kg < 40 < 40 < 43 < 41 < 35 < 35 < 35
5,700 840,000 ug/kg 22 < 4 6 J 22 5 J 13 J 6 J
0,000 52,000 ug/kg < 20 < 20 < 21 34 J < 18 < 17 < 18
5,700 190,000 ug/kg 18 J < 4 7 J 28 4 J < 3 < 4

18 5.8 mg/kg 12.5 9.82 11.4 11.3 5.78 4.48 5.97
330 1640 mg/kg 100 J 54.2 J 66.9 J 83.1 J 52.1 J 49.8 J 36.8 J
32 7.6 mg/kg 0.893 0.767 0.919 0.974 0.744 0.509 0.365 J
0.4 560,000,000 mg/kg 26.8 11.3 15.4 17.9 10.7 4.75 5.03
120 280 mg/kg 12.7 10.2 12.6 13.7 J 6.19 3.77 3.87
0.1 2 mg/kg < 0.0078 < 0.0079 < 0.0089 0.015 J < 0.007 < 0.0071 < 0.0072
0.52 5.2 mg/kg < 0.81 < 0.8 < 0.855 < 0.822 < 0.715 < 0.692 < 0.702
560 12 mg/kg < 0.0988 < 0.0977 < 0.104 < 0.1 < 0.0872 < 0.0845 < 0.0857

- - 16 16.7 22 18.1 5.8 4.6 5

al Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011) and USEPA Ecolgical Soil Screening Levels
dilution attenuation factor of 20 (November 2011)

e is the approximate concentration of the analyte in the sample.
rted sample quantitation limit.

wever, the reported value is approximate.



Location
Sample ID S24-SS01-0002-121411 S24-SS01-0305-121411 S24-SS01-0810-121411 S24-SS01-2123-121411 S24-S33S02-0002-120711 HGR-120711-FD01 S24-SS02-0305-120711 S24-SS02-0810-120711 S24-SS02-1315-120711 S24-SS03-0002-120711 S24-SS03-0305-120711 S24-SS03-0810-1207

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 21 - 23 0 - 2 3 - 5 3 - 5 8 - 10 13 - 15 0 - 2 3 - 5 8 - 10
Sample Date 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011

UNITS

ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 2 J < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 1 J < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 5 J < 1100 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 2 J < 1 140 30000 J < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 4 < 4 < 4 < 4 < 3 < 4 < 4 < 4 < 4400 < 4 8 J < 4
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3300 < 3 < 3 < 3
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3300 < 3 < 3 < 3
ug/kg < 7 25 J 11 J 8 J 21 J < 7 < 7 13 J < 7800 25 J 90 J 23 J
ug/kg < 0.5 < 0.5 < 0.5 < 0.5 < 0.4 29 18 230 2100 J < 0.5 < 0.5 < 0.5
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg 7 J < 1 < 1 < 1 8 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 1 J < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 0.9 76 J 29 J 5300 990000 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 0.9 14 14 310 79000 J < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 10 5 120 25000 J < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 0.5 < 0.5 < 0.5 < 0.5 < 0.4 < 0.5 < 0.5 < 0.5 < 560 < 0.5 < 0.5 < 0.5

- - < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 3 J < 1 240 48000 J < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 1 J < 1 2 J < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 3 J 2 J 130 26000 J < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 15 5700 J < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 220 J 460000 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 3 J < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 120 6100 J < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2200 < 2 < 2 < 2
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1

ug/kg 1300 < 20 < 18 < 18 29 J < 20 < 20 220 45000 240 < 20 < 21
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 1 < 1 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1100 < 1 < 1 < 1
ug/kg < 110 < 120 < 110 < 110 < 120 < 120 < 120 < 120 < 120 < 120 < 120 < 120
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 360 < 410 < 360 < 350 < 400 < 400 < 400 < 410 < 390 < 390 < 410 < 410

S24-SS01 S24-SS02 S24-SS03



Location
Sample ID S24-SS01-0002-121411 S24-SS01-0305-121411 S24-SS01-0810-121411 S24-SS01-2123-121411 S24-S33S02-0002-120711 HGR-120711-FD01 S24-SS02-0305-120711 S24-SS02-0810-120711 S24-SS02-1315-120711 S24-SS03-0002-120711 S24-SS03-0305-120711 S24-SS03-0810-1207

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 21 - 23 0 - 2 3 - 5 3 - 5 8 - 10 13 - 15 0 - 2 3 - 5 8 - 10
Sample Date 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011

UNITS

S24-SS01 S24-SS02 S24-SS03

ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 110 < 120 < 110 < 110 < 120 < 120 < 120 < 120 < 120 < 120 < 120 < 120
ug/kg < 72 < 81 < 72 < 70 < 80 < 81 < 81 < 82 < 79 < 79 < 81 < 83
ug/kg < 180 < 200 < 180 < 180 < 200 < 200 < 200 < 200 < 200 < 200 < 200 < 210

- - < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21

- - < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 72 < 81 < 72 < 70 < 80 < 81 < 81 < 82 < 79 < 79 < 81 < 83
ug/kg < 180 < 200 < 180 < 180 < 200 < 200 < 200 < 200 < 200 < 200 < 200 < 210
ug/kg 790 < 4 < 4 < 4 150 < 4 < 4 < 4 < 4 360 < 4 < 4
ug/kg 360 22 6 J 4 J 230 < 4 12 J < 4 < 4 11 J < 4 < 4
ug/kg 780 < 4 < 4 < 4 190 < 4 < 4 < 4 24 450 < 4 < 4
ug/kg 4200 < 4 < 4 5 J 1100 < 4 < 4 < 4 9 J 740 < 4 < 4
ug/kg 3700 < 4 < 4 4 J 4100 < 4 < 4 < 4 < 4 710 < 4 < 4
ug/kg 7400 < 4 < 4 10 J 5100 5 J 4 J < 4 < 4 930 < 4 < 4
ug/kg 2800 < 4 < 4 < 4 3900 < 4 < 4 < 4 < 4 500 < 4 < 4
ug/kg 2400 < 4 < 4 < 4 2500 < 4 < 4 < 4 < 4 390 < 4 < 4
ug/kg < 180 < 200 < 180 < 180 < 200 < 200 < 200 < 200 < 200 < 200 < 200 < 210
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg 130 J < 81 < 72 < 70 < 80 < 81 < 81 < 82 85 J < 79 < 81 < 83
ug/kg < 72 < 81 < 72 < 70 < 80 < 81 < 81 < 82 < 79 < 79 < 81 < 83

- - 280 < 20 < 18 < 18 60 < 20 < 20 < 20 < 20 260 < 20 < 21
ug/kg 4500 < 4 < 4 22 1300 < 4 < 4 < 4 6 J 720 < 4 < 4
ug/kg < 72 < 81 < 72 < 70 < 80 < 81 < 81 < 82 < 79 < 79 < 81 < 83

- - < 72 < 81 < 72 < 70 < 80 < 81 < 81 < 82 < 79 < 79 < 81 < 83
ug/kg 990 < 4 < 4 < 4 950 < 4 < 4 < 4 < 4 84 < 4 < 4
ug/kg 5800 < 20 < 18 < 18 98 < 20 < 20 < 20 130 190 < 20 < 21
ug/kg < 72 < 81 < 72 < 70 < 80 < 81 < 81 < 82 < 79 < 79 < 81 < 83

- - < 72 < 81 < 72 < 70 < 80 < 81 < 81 < 82 < 79 < 79 < 81 < 83
ug/kg 11000 6 J 9 J 14 J 890 < 4 < 4 < 4 18 J 2200 < 4 < 4
ug/kg 110 8 J < 4 < 4 130 < 4 7 J < 4 < 4 300 < 4 < 4
ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
ug/kg < 180 < 200 < 180 < 180 < 200 < 200 < 200 < 200 < 200 < 200 < 200 < 210
ug/kg < 36 < 41 < 36 < 35 < 40 < 40 < 40 < 41 < 39 < 39 < 41 < 41
ug/kg 2800 < 4 < 4 < 4 3800 < 4 < 4 < 4 < 4 420 < 4 < 4
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 18 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg < 36 < 41 < 36 < 35 < 40 < 40 < 40 < 41 < 39 < 39 < 41 < 41
ug/kg 5200 6 J 6 J 65 180 < 4 < 4 < 4 150 2200 < 4 < 4
ug/kg 65 < 20 < 18 < 18 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 21
ug/kg 11000 8 J 11 J 16 J 930 < 4 < 4 < 4 51 1800 < 4 < 4

mg/kg 2.16 14.7 6.63 5.68 5.73 18.5 16.9 15.1 21 15.7 14.2 18.4
mg/kg 261 91.1 54.4 61.7 740 104 100 144 65.3 141 108 96.3
mg/kg 1.1 1.12 0.679 0.3 J 0.404 J 1.46 1.3 1.38 1.04 1.45 1.36 1.45
mg/kg 18.4 15.6 7.41 4.23 23.2 27.4 26.1 22 13.2 18.8 22.6 18.5
mg/kg 6.35 12.7 3.82 3.7 7.33 12.8 12.3 15.2 9.92 14.9 9.12 16.7
mg/kg < 0.0073 0.0133 J < 0.0075 < 0.0072 < 0.0081 0.0126 J 0.0156 J 0.0132 J 0.0173 J 0.0918 J 0.0227 J 0.0105 J
mg/kg 4.99 < 0.815 < 0.714 < 0.704 2 J 4.66 3.95 2.93 2.57 < 1.47 < 1.5 < 0.991
mg/kg < 0.0879 < 0.0995 < 0.0871 < 0.0859 < 0.097 < 0.0976 < 0.0984 < 0.0986 < 0.0979 < 0.097 < 0.0974 < 0.102

- - 7.4 18.2 7.5 5.3 16.9 17.4 17.3 18.3 15.2 15.3 18.1 19.3

0.1 (November 2011)
attenuation factor of 20 (November 2011)

approximate concentration of the analyte in the sample.
mple quantitation limit.
the reported value is approximate.



S05-0305-120811 S24-SS05-0810-120811 S24-SS06-0002-120911 S24-SS06-0305-120911 S24-SS06-0810-120911 S24-SS07-0002-120911 S24-SS07-0305-120911 S24-SS07-0810-120911 S24-SS08-0002-120911 S24-SS08-0305-120911 S24-SS08-0810-120911 S24-SS08-1315-120911
3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 13 - 15

12/8/2011 12/8/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011

< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4 J < 5 < 4 < 4 < 5 < 4 5 J 5 J 10 J < 4 < 4 < 4
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 4 < 3 < 3 < 3
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 4 < 3 < 3 < 3
39 J < 8 35 J 68 J 12 J 13 J 39 J 37 J 84 J < 8 < 7 24 J
< 0.5 < 0.6 2 J < 0.5 < 0.6 < 0.5 < 0.5 < 0.6 < 0.6 < 0.6 < 0.5 < 0.6
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 2 J < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 5 < 1 < 1 < 1 < 1 < 1 < 1 1 J < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 5 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 1 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 2 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2

< 0.5 < 0.6 < 0.5 < 0.5 < 0.6 < 0.5 < 0.5 < 0.6 < 0.6 < 0.6 < 0.5 < 0.6
< 1 < 1 6 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 4 J 8 8 < 1 < 1 < 1 < 1
< 1 < 1 5 J < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 1 < 1 < 1 < 1 < 1 < 1 1 J < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

< 120 < 120 < 120 < 130 < 120 < 120 < 120 < 130 < 130 < 130 < 120 < 100
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17

< 400 < 410 < 390 < 420 < 410 < 410 < 410 < 430 < 420 < 420 < 410 < 350

S24-SS05 S24-SS06 S24-SS07 S24-SS08



S05-0305-120811 S24-SS05-0810-120811 S24-SS06-0002-120911 S24-SS06-0305-120911 S24-SS06-0810-120911 S24-SS07-0002-120911 S24-SS07-0305-120911 S24-SS07-0810-120911 S24-SS08-0002-120911 S24-SS08-0305-120911 S24-SS08-0810-120911 S24-SS08-1315-120911
3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 13 - 15

12/8/2011 12/8/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011 12/9/2011

S24-SS05 S24-SS06 S24-SS07 S24-SS08

< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17

< 120 < 120 < 120 < 130 < 120 < 120 < 120 < 130 < 130 < 130 < 120 < 100
< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70

< 200 < 200 < 200 < 210 < 210 < 200 < 210 < 210 < 210 < 210 < 200 < 170
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70

< 200 < 200 < 200 < 210 < 210 < 200 < 210 < 210 < 210 < 210 < 200 < 170
< 4 < 4 14 J 6 J < 4 < 4 < 4 < 4 5 J < 4 < 4 < 3
5 J < 4 45 14 J < 4 < 4 < 4 < 4 5 J < 4 < 4 < 3
8 J < 4 100 16 J < 4 < 4 < 4 < 4 9 J < 4 < 4 < 3
38 < 4 450 73 < 4 6 J < 4 < 4 41 < 4 < 4 < 3
44 < 4 430 110 < 4 9 J < 4 < 4 57 < 4 < 4 < 3
59 < 4 520 140 < 4 16 J < 4 < 4 76 < 4 < 4 < 3
33 < 4 300 75 < 4 16 J < 4 < 4 43 < 4 < 4 < 3
26 < 4 330 80 < 4 5 J < 4 < 4 44 < 4 < 4 < 3

< 200 < 200 < 200 < 210 < 210 < 200 < 210 < 210 < 210 < 210 < 200 < 170
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70
< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70
< 20 < 20 25 J < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
41 < 4 450 J 110 < 4 9 J < 4 < 4 57 < 4 < 4 4 J

< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70
< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70
8 J < 4 63 19 J < 4 < 4 < 4 < 4 10 J < 4 < 4 < 3

< 20 < 20 24 J < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70
< 80 < 82 < 79 < 84 < 83 < 81 < 82 < 86 < 84 < 83 < 81 < 70
100 < 4 1200 J 200 < 4 11 J < 4 < 4 110 < 4 < 4 < 3
< 4 < 4 29 7 J < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 3
< 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 3

< 200 < 200 < 200 < 210 < 210 < 200 < 210 < 210 < 210 < 210 < 200 < 170
< 40 < 41 < 39 < 42 < 41 < 41 < 41 < 43 < 42 < 42 < 41 < 35
29 < 4 250 64 < 4 12 J < 4 < 4 43 < 4 < 4 < 3

< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
< 40 < 41 < 39 < 42 < 41 < 41 < 41 < 43 < 42 < 42 < 41 < 35
49 < 4 720 86 < 4 9 J < 4 < 4 50 < 4 < 4 10 J

< 20 < 20 < 20 < 21 < 21 < 20 < 21 < 21 < 21 < 21 < 20 < 17
78 < 4 930 J 170 < 4 12 J < 4 5 J 93 < 4 < 4 < 3

14.7 12 13.4 14.8 14.5 16.3 15.9 13.9 14.2 12.6 J 11.1 7.06
116 136 123 140 119 92.1 109 64.3 82.3 73.2 48.6 46
1.41 1.52 1.38 1.35 1.34 1.5 1.38 1.17 1.55 1.35 1.01 0.52
23.3 22.1 25.9 32.3 18.6 26.8 22.8 14.7 26.2 19.1 11.2 7.83
17.4 16.7 17.1 17.2 13.7 17.8 16.4 12.9 17 14.6 11.4 6.24

0.027 J 0.0185 J 0.0163 J 0.023 J < 0.0087 0.0138 J 0.0153 J 0.0151 J 0.0169 J 0.0208 J 0.0171 J < 0.0069
3.85 3.65 3.13 3.49 2.98 4.43 3.59 2.87 4.19 < 0.825 < 0.822 < 0.692

< 0.0964 < 0.098 < 0.094 < 0.103 < 0.0993 < 0.099 < 0.0984 < 0.105 < 0.101 < 0.101 < 0.1 < 0.0845

16.4 18.6 15.1 20.9 19.6 17.8 18.9 22.2 21.1 20 18.1 4.6

0.1 (November 2011)
attenuation factor of 20 (November 2011)

approximate concentration of the analyte in the sample.
mple quantitation limit.
the reported value is approximate.



Location
Sample ID S25-SS01-0002-120711 S25-SS01-0305-120711 S25-SS01-0810-120711 S25-SS02-0002-120711 S25-SS02-0305-120711 S25-SS02-0810-120711 S25-SS03-0002-120711 S25-SS03-0305-120711 HGR-120711-FD02 S25-SS03-0810-120711 S25-SS0

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 8 - 10
Sample Date 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12
UNITS

3.8 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
1,400 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
0.52 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
32 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

13.6 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
50 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
50 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
300 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
.0056 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

4,000 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
420 ug/kg 2 J < 1 < 1 < 0.9 < 1 < 1 3 J < 1 5 J 3 J
1.72 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
0.28 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
28 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
34 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

2,400 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 640 J 1000 J
1,980 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

34 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
0,000 ug/kg < 4 < 4 < 4 < 4 < 4 < 5 6 J 14 5 J 9 J
3400 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
158 ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3

3,600 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
4,600 ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3
8,000 ug/kg 14 J 24 J 8 J 23 23 J 43 22 J 80 J 54 50 J
52 ug/kg 4 J < 0.6 < 0.5 2 J < 0.5 < 0.6 4 J 4 J 3 J 0.7 J
720 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
420 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
440 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
420 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
36 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2

4,200 ug/kg 6 < 1 < 1 1 J < 1 < 1 6 < 1 < 1 < 1
38 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

1,360 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
18,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
440 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
980 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
420 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
3 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

60,000 ug/kg 8 < 1 < 1 10 < 1 < 1 10 < 1 < 1 < 1
420 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
38 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

6,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
5,600 ug/kg 3 J < 1 < 1 < 0.9 < 1 < 1 3 J 97 280 J 3700 J

600,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
10 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2

2,800 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 18 430 J 1200 J
3,600 ug/kg 3 J < 1 < 1 < 0.9 < 1 < 1 4 J 4 J 150 28
4,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
56 ug/kg < 0.5 < 0.6 < 0.5 < 0.5 < 0.5 < 0.6 < 0.5 < 0.5 < 0.5 < 0.6
NA - - 12 < 1 < 1 14 < 1 < 1 12 < 1 < 1 < 1
26 ug/kg < 2 < 2 < 2 2 J < 2 < 2 < 2 < 2 < 2 < 2

0,000 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
9,800 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 3 J 530 J 1100 J
9.4 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 17 8

3,800 ug/kg 1 J < 1 < 1 < 0.9 < 1 < 1 2 J 5 130 34
2,800 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
2,800 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 61 J 13 J

2,200 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
2,800 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 1 J < 1
46 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 20 4 J

3,800 ug/kg 8 < 1 < 1 2 J < 1 < 1 9 3 J 7 1 J
580 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
3 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
36 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

3,800 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
1,740 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2
13.8 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

174 ug/kg < 89 < 20 < 21 38 < 21 < 21 61 1300 73000 J 28000 J
1,600 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1

1,440 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
1,440 ug/kg < 0.9 < 1 < 1 < 0.9 < 1 < 1 < 1 < 1 < 1 < 1
2.8 ug/kg < 530 < 120 < 130 < 110 < 120 < 130 < 110 < 120 < 120 < 120
6 000 ug/kg < 89 < 20 < 21 25 J < 21 < 21 < 18 < 20 < 20 < 20

S25-SS01 S25-SS02 S25-SS03

ection of 
water SSLs2



Location
Sample ID S25-SS01-0002-120711 S25-SS01-0305-120711 S25-SS01-0810-120711 S25-SS02-0002-120711 S25-SS02-0305-120711 S25-SS02-0810-120711 S25-SS03-0002-120711 S25-SS03-0305-120711 HGR-120711-FD02 S25-SS03-0810-120711 S25-SS0

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 0 - 2 3 - 5 8 - 10 8 - 10
Sample Date 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011 12
UNITS

S25-SS01 S25-SS02 S25-SS03

ection of 
water SSLs2

400 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
8,000 ug/kg < 37 < 9 < 9 < 8 < 9 < 9 < 7 < 8 < 9 < 9

1,140 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
2,800 ug/kg 34 J < 4 < 4 20 < 4 < 4 440 6 J 13 J 6 J
1,600 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20

1,240 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
1,140 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
14.2 ug/kg < 530 < 120 < 130 < 110 < 120 < 130 < 110 < 120 < 120 < 120
1,240 ug/kg < 360 < 81 < 83 < 75 < 82 < 84 < 71 < 79 < 81 < 82

40 ug/kg < 890 < 200 < 210 < 190 < 210 < 210 < 180 < 200 < 200 < 200
NA - - < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
6,000 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
2.6 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
NA - - < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20

1,140 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
28 ug/kg < 360 < 81 < 83 < 75 < 82 < 84 < 71 < 79 < 81 < 82

1.58 ug/kg < 890 < 200 < 210 < 190 < 210 < 210 < 180 < 200 < 200 < 200
2,000 ug/kg < 18 < 4 < 4 < 4 < 4 < 4 < 4 6 J < 4 < 4
2,000 ug/kg < 18 < 4 < 4 5 J < 4 < 4 < 4 7 J < 4 < 4
40,000 ug/kg < 18 < 4 < 4 8 J < 4 < 4 14 J 7 J < 4 < 4
200 ug/kg < 18 < 4 < 4 18 J < 4 < 4 24 18 J < 4 < 4

4,800 ug/kg < 18 < 4 < 4 23 < 4 < 4 26 22 < 4 < 4
700 ug/kg < 18 < 4 < 4 34 < 4 < 4 38 33 < 4 9 J

90,000 ug/kg < 18 < 4 < 4 25 < 4 < 4 32 20 < 4 < 4
7,000 ug/kg < 18 < 4 < 4 13 J < 4 < 4 14 J 13 J < 4 < 4
7,400 ug/kg < 890 < 200 < 210 < 190 < 210 < 210 < 180 < 200 < 200 < 200
220 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20

0.062 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
8,000 ug/kg < 360 < 81 < 83 < 75 < 82 < 84 76 J < 79 420 150 J

4,000 ug/kg < 360 < 81 < 83 < 75 < 82 < 84 < 71 < 79 < 81 < 82
NA - - < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20

2,000 ug/kg < 18 < 4 < 4 27 < 4 < 4 54 27 10 J < 4
4,000 ug/kg < 360 < 81 < 83 < 75 < 82 < 84 < 71 < 79 < 81 < 82
NA - - < 360 < 81 < 83 < 75 < 82 < 84 < 71 < 79 < 81 < 82
220 ug/kg < 18 < 4 < 4 < 4 < 4 < 4 7 J 5 J < 4 < 4

2,200 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 71 < 20 290 J 130 J
4,000 ug/kg < 360 < 81 < 83 < 75 < 82 < 84 < 71 < 79 < 81 < 82
NA - - < 360 < 81 < 83 < 75 < 82 < 84 < 71 < 79 < 81 < 82
00,000 ug/kg < 18 < 4 < 4 30 < 4 < 4 39 47 < 4 < 4
0,000 ug/kg < 18 < 4 < 4 < 4 < 4 < 4 24 < 4 < 4 < 4
260 ug/kg < 18 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4

3,200 ug/kg < 890 < 200 < 210 < 190 < 210 < 210 < 180 < 200 < 200 < 200
9.6 ug/kg < 180 < 41 < 42 < 37 < 41 < 42 < 36 < 40 < 41 < 41

2,400 ug/kg < 18 < 4 < 4 18 J < 4 < 4 19 16 J < 4 < 4
440 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
0.14 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20

1,140 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
1.58 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20
200 ug/kg < 180 < 41 < 42 < 37 < 41 < 42 < 36 < 40 < 41 < 41

40,000 ug/kg 33 J < 4 < 4 24 < 4 < 4 220 33 28 14 J
2,000 ug/kg < 89 < 20 < 21 < 19 < 21 < 21 < 18 < 20 < 20 < 20

90,000 ug/kg 23 J < 4 < 4 29 < 4 < 4 47 40 < 4 < 4

5.8 mg/kg 11 16 J 14.7 9.97 18.8 18.7 12.2 13.2 20.7 13.5
1,640 mg/kg 53.5 183 126 47.9 180 94.6 71.6 138 71.3 80.6
7.6 mg/kg 0.867 1.51 1.45 0.862 1.42 1.38 1.14 1.22 1.28 1.32
000,000 mg/kg 10.7 21.2 J 18.8 10.1 24.1 20.3 11.1 21.7 20.1 18.5
280 mg/kg 10.3 10.1 8.08 7.04 18.9 16.6 15.7 28.9 15 J 7.57 J
2 mg/kg 0.0206 J 0.0311 J 0.0336 J 0.018 J 0.0264 J 0.0304 J 0.0169 J 0.0379 J 0.0383 J 0.0245 J 0

5.2 mg/kg < 1.82 < 1.19 < 0.887 < 0.757 2.86 2.85 1.46 J 3.3 3.39 J < 0.893
12 mg/kg < 0.0888 < 0.1 < 0.104 < 0.0924 < 0.1 < 0.101 < 0.0876 < 0.0987 < 0.1 < 0.0998 <

- - - - 6.5 18 20.1 11.1 19.7 21 6.2 15.9 18 18.5

HQ = 0.1 (November 2011)
dilution attenuation factor of 20 (November 2011)

e is the approximate concentration of the analyte in the sample.
rted sample quantitation limit.
wever, the reported value is approximate.



Location
Sample ID S29-SS01-0002-120811 S29-SS01-0305-120811 HGR-120811-FD01 S29-SS01-0810-120811 S29-SS02-0002-120811 S29-SS02-0305-120811 S29-SS02-0810-120811

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 8 - 10 0 - 2 3 - 5 8 - 10
Sample Date 12/8/2011 12/8/2011 12/8/2011 12/8/2011 12/8/2011 12/8/2011 12/8/2011
UNITS

130 3.8 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
9,800 1,400 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
130 0.52 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
8,600 32 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
0,100 13.6 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

8,280 50 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
400 50 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 300 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
3,360 0.0056 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 4,000 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 2 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
- 0 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

1,200 28 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,700 34 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 2,400 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,700 1,980 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 34 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 20,000 ug/kg 12 J < 5 < 4 < 4 7 J < 5 < 5
- 3,400 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 158 ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 4
- 3,600 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 4,600 ug/kg < 3 < 3 < 3 < 3 < 3 < 3 < 4

2,500 48,000 ug/kg 100 J 57 J 26 J 44 J 78 J 14 J 23 J
260 52 ug/kg 1 J < 0.6 < 0.6 < 0.6 < 0.5 < 0.6 < 0.6

- 720 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

540 440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
5,900 420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 36 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
94 4,200 ug/kg 4 J < 1 < 1 < 1 < 1 < 1 < 1

2,980 38 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
0,000 1,360 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 118,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
1,190 440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 980 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
780 420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
400 3 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 260,000 ug/kg 2 J < 1 < 1 < 1 < 1 < 1 < 1
2,050 420 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 38 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
9,500 6,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2

5,160 15,600 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 2,600,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
- 10 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 3,600 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 64,000 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
- 56 ug/kg < 0.6 < 0.6 < 0.6 < 0.6 < 0.5 < 0.6 < 0.6
- NA - - 2 J < 1 < 1 < 1 < 1 < 1 < 1

4,050 26 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
- 50,000 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 19,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

99 9.4 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 3,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

4,690 2,200 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
- 12,800 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

9,920 46 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
5,450 13,800 ug/kg 1 J < 1 < 1 < 1 < 1 < 1 < 1
780 580 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
400 3 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,400 36 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
6,400 13,800 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2

- 1,740 ug/kg < 2 < 2 < 2 < 2 < 2 < 2 < 2
650 13.8 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 174 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
0,000 11,600 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
0,000 1,440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1
0,000 1,440 ug/kg < 1 < 1 < 1 < 1 < 1 < 1 < 1

- 2.8 ug/kg < 120 < 130 < 120 < 120 < 120 < 130 < 120
- 66 000 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21

S29-SS01 S29-SS02

ological
ning Level

Protection of 
Groundwater SSLs2



Location
Sample ID S29-SS01-0002-120811 S29-SS01-0305-120811 HGR-120811-FD01 S29-SS01-0810-120811 S29-SS02-0002-120811 S29-SS02-0305-120811 S29-SS02-0810-120811

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 8 - 10 0 - 2 3 - 5 8 - 10
Sample Date 12/8/2011 12/8/2011 12/8/2011 12/8/2011 12/8/2011 12/8/2011 12/8/2011
UNITS

S29-SS01 S29-SS02

ological
ning Level

Protection of 
Groundwater SSLs2

- 400 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
- 58,000 ug/kg < 9 < 9 < 9 < 9 < 8 < 9 < 9

7,000 1,140 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
3,240 2,800 ug/kg < 4 < 4 < 4 < 4 < 4 12 J < 4

- 11,600 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
4,100 1,240 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21

1,600 1,140 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
650 14.2 ug/kg < 120 < 130 < 120 < 120 < 120 < 130 < 120

3,160 1,240 ug/kg < 82 < 84 < 83 < 83 < 80 < 84 < 83
- 40 ug/kg < 210 < 210 < 210 < 210 < 200 < 210 < 210
- NA - - < 21 < 21 < 21 < 21 < 20 < 21 < 21
- 26,000 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21

0,000 2.6 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
- NA - - < 21 < 21 < 21 < 21 < 20 < 21 < 21
- 1,140 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21

1,900 28 ug/kg < 82 < 84 < 83 < 83 < 80 < 84 < 83
7,000 1.58 ug/kg < 210 < 210 < 210 < 210 < 200 < 210 < 210
0,000 82,000 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4
82,000 82,000 ug/kg < 4 5 J < 4 < 4 < 4 16 J < 4
480,000 840,000 ug/kg < 4 7 J < 4 < 4 < 4 10 J < 4
5,210 200 ug/kg 13 J 16 J < 4 < 4 5 J 33 < 4
1,520 4,800 ug/kg 20 J 20 J < 4 < 4 7 J 52 < 4
9,800 700 ug/kg 25 33 < 4 < 4 10 J 79 < 4
19,000 190,000 ug/kg 21 24 < 4 < 4 7 J 67 < 4
48,000 7,000 ug/kg 12 J 15 J < 4 < 4 5 J 33 < 4

- 7,400 ug/kg < 210 < 210 < 210 < 210 < 200 < 210 < 210
300 220 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
3,700 0.062 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
930 28,000 ug/kg < 82 < 84 < 83 < 83 < 80 < 84 < 83

- 4,000 ug/kg < 82 < 84 < 83 < 83 < 80 < 84 < 83
- NA - - < 21 < 21 < 21 < 21 < 20 < 21 < 21

4,730 22,000 ug/kg 17 J 23 < 4 < 4 6 J 54 < 4
150 34,000 ug/kg < 82 < 84 < 83 < 83 < 80 < 84 < 83

- NA - - < 82 < 84 < 83 < 83 < 80 < 84 < 83
8,400 220 ug/kg < 4 6 J < 4 < 4 < 4 17 J < 4

- 2,200 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
00,000 94,000 ug/kg < 82 < 84 < 83 < 83 < 80 < 84 < 83
34,000 NA - - < 82 < 84 < 83 < 83 < 80 < 84 < 83
22,000 1,400,000 ug/kg 23 37 < 4 < 4 10 J 84 < 4
0,000 80,000 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4

- 260 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4
- 3,200 ug/kg < 210 < 210 < 210 < 210 < 200 < 210 < 210
- 9.6 ug/kg < 41 < 42 < 41 < 41 < 40 < 42 < 41

09,000 2,400 ug/kg 14 J 18 J < 4 < 4 5 J 49 < 4
- 440 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
- 0.14 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21

550 1,140 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21
- 1.58 ug/kg < 21 < 21 < 21 < 21 < 20 < 21 < 21

3,000 200 ug/kg < 41 < 42 < 41 < 41 < 40 < 42 < 41
5,700 840,000 ug/kg 12 J 24 < 4 < 4 5 J 55 < 4
0,000 52,000 ug/kg 27 J < 21 < 21 < 21 < 20 < 21 < 21
5,700 190,000 ug/kg 23 33 < 4 < 4 10 J 72 < 4

18 5.8 mg/kg 15.1 20 14.7 14.4 6.83 13.7 13.6
330 1,640 mg/kg 104 91.7 96 73.7 86.6 215 74.8
32 7.6 mg/kg 1.47 1.45 1.32 1.4 1.09 1.98 1.33
0.4 560,000,000 mg/kg 23.1 23.9 20.2 22.2 21.6 21.5 20.8
120 280 mg/kg 23.8 17.5 15.9 13.7 16.2 62.7 16.3
0.1 2 mg/kg 0.0293 J 0.0304 J 0.0195 J 0.0229 J 0.0174 J 0.0391 J 0.0249 J
0.52 5.2 mg/kg 3.58 3.35 2.57 3.56 2.4 3.13 3.22
560 12 mg/kg < 0.1 < 0.103 < 0.101 < 0.0993 < 0.0963 < 0.1 < 0.102

-- -- - - 19 20.5 19.3 19.6 16.3 20.4 19.5

al Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011) and USEPA Ecological Soil Screening Levels
dilution attenuation factor of 20 (November 2011)

e is the approximate concentration of the analyte in the sample.
rted sample quantitation limit.

or ecological RSLs



Location
Sample ID AOD-SS01-0002-121411 AOD-SS01-0305-121411 AOD-SS01-0810-121411 AOD-SS01-2123-121411 AOD-SS02-0002-121411 AOD-SS02-0305-121411 AOD-SS02-0810-121411 AOD-SS02-1315-121411

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 21 - 23 0 - 2 3 - 5 8 - 10 13 - 15
Sample Date 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011
UNITS

3.8 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
1,400 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
0.52 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
32 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

13.6 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
50 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
50 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
300 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
.0056 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

4,000 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
420 - - 1 J < 1 < 1 < 1 < 49 < 1 < 1 < 1
1.72 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2
0.28 - - < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
28 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
34 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

2,400 - - < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
1,980 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

34 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
0,000 ug/kg < 4 < 4 < 4 < 4 < 200 < 4 < 4 < 4

3,400 - - < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
158 - - < 3 < 3 < 3 < 3 < 150 < 3 < 3 < 3

3,600 - - < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
4,600 - - < 3 < 3 < 3 < 3 < 150 < 3 < 3 < 3
8,000 ug/kg 40 J 52 J 56 J 20 J < 340 17 J 29 J 24 J
52 ug/kg 1 J < 0.6 < 0.5 < 0.5 73 J 1 J < 0.5 < 0.5

720 - - < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
420 - - < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
440 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
420 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
36 - - < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2

4,200 ug/kg 2 J < 1 < 1 2 J < 49 < 1 < 1 < 1
38 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

1,360 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
18,000 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2
440 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
980 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2
420 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
3 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

60,000 ug/kg 4 J < 1 < 1 < 1 < 49 < 1 < 1 < 1
420 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
38 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

6,000 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2
5,600 ug/kg 2 J < 1 < 1 1 J 6500 J < 1 < 1 < 1

600,000 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2
10 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2

2,800 ug/kg < 1 < 1 < 1 < 1 250 J < 1 < 1 < 1
3,600 ug/kg 2 J < 1 < 1 < 1 210 J < 1 < 1 < 1
4,000 ug/kg < 2 < 2 < 2 < 2 120 J < 2 < 2 < 2
56 ug/kg < 0.5 < 0.6 < 0.5 < 0.5 < 24 < 0.5 < 0.5 < 0.5
NA - - 5 J < 1 < 1 < 1 < 49 < 1 < 1 < 1
26 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2

0,000 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
9,800 ug/kg < 1 < 1 < 1 < 1 99 J < 1 < 1 < 1
9.4 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

3,800 ug/kg < 1 < 1 < 1 < 1 56 J < 1 < 1 < 1
2,800 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
2,800 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

2,200 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
2,800 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
46 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

3,800 ug/kg 3 J < 1 < 1 < 1 < 49 < 1 < 1 < 1
580 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
3 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
36 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

3,800 ug/kg < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2
,740 - - < 2 < 2 < 2 < 2 < 98 < 2 < 2 < 2

13.8 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1

174 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
1,600 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
,440 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
,440 ug/kg < 1 < 1 < 1 < 1 < 49 < 1 < 1 < 1
2.8 - - < 110 < 110 < 110 < 110 < 120 < 120 < 120 < 110
6 000 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18

AOD-SS01 AOD-SS02

ection of 
water SSLs2



Location
Sample ID AOD-SS01-0002-121411 AOD-SS01-0305-121411 AOD-SS01-0810-121411 AOD-SS01-2123-121411 AOD-SS02-0002-121411 AOD-SS02-0305-121411 AOD-SS02-0810-121411 AOD-SS02-1315-121411

Sample Depth (ft) 0 - 2 3 - 5 8 - 10 21 - 23 0 - 2 3 - 5 8 - 10 13 - 15
Sample Date 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011 12/14/2011
UNITS

AOD-SS01 AOD-SS02

ection of 
water SSLs2

400 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
8,000 - - < 7 < 7 < 7 < 7 < 9 < 8 < 8 < 7

1,140 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
2,800 ug/kg 19 20 12 J 8 J 8 J < 4 < 4 < 4
1,600 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18

1,240 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
1,140 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
14.2 ug/kg < 110 < 110 < 110 < 110 < 120 < 120 < 120 < 110
1,240 ug/kg < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70

40 - - < 180 < 180 < 180 < 180 < 210 < 200 < 200 < 180
NA - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
6,000 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
2.6 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
NA - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18

1,140 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
28 ug/kg < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70

1.58 ug/kg < 180 < 180 < 180 < 180 < 210 < 200 < 200 < 180
2,000 ug/kg < 4 < 4 < 4 < 4 5 J < 4 < 4 < 4
2,000 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
40,000 ug/kg < 4 < 4 < 4 < 4 9 J < 4 < 4 < 4
200 ug/kg < 4 < 4 < 4 < 4 12 J < 4 < 4 < 4

4,800 ug/kg < 4 < 4 < 4 < 4 15 J < 4 < 4 < 4
700 ug/kg < 4 < 4 4 J 6 J 19 J < 4 < 4 < 4

90,000 ug/kg < 4 < 4 < 4 < 4 11 J < 4 < 4 < 4
7,000 ug/kg < 4 < 4 < 4 < 4 10 J < 4 < 4 < 4
7,400 - - < 180 < 180 < 180 < 180 < 210 < 200 < 200 < 180
220 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18

0.062 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
8,000 ug/kg < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70

4,000 - - < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70
NA - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
2,000 ug/kg 4 J 7 J 5 J 11 J 17 J < 4 < 4 < 4
4,000 ug/kg < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70
NA - - < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70
220 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4

2,200 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
4,000 ug/kg < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70
NA ug/kg < 70 < 71 < 71 < 70 < 82 < 81 < 79 < 70
00,000 ug/kg < 4 4 J < 4 4 J 40 < 4 < 4 < 4
0,000 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
260 - - < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4

3,200 - - < 180 < 180 < 180 < 180 < 210 < 200 < 200 < 180
9.6 - - < 35 < 35 < 36 < 35 < 41 < 40 < 40 < 35

2,400 ug/kg < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
440 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
0.14 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
,140 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18

1.58 - - < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18
200 ug/kg < 35 < 35 < 36 < 35 < 41 < 40 < 40 < 35

40,000 ug/kg 16 J 37 16 J 44 46 < 4 < 4 9 J
2,000 ug/kg < 18 < 18 < 18 < 18 < 21 < 20 < 20 < 18

90,000 ug/kg 4 J 5 J 4 J 5 J 34 < 4 < 4 < 4

5.8 mg/Kg 7.39 4.61 5.39 6.35 8.52 11 13.9 8.67
,640 mg/Kg 27.6 19.3 20.6 56 117 92.3 78.8 75.1
7.6 mg/Kg 0.537 0.418 J 0.34 J 0.497 J 0.868 1.25 1.04 0.509 J
000,000 mg/Kg 5.69 4.87 3.74 6.17 14.8 17.3 16.1 6.3
280 mg/Kg 3.45 2.52 2.59 2.85 11.2 10.4 9.83 3.92
2 mg/Kg < 0.0071 < 0.0074 < 0.0074 < 0.007 0.015 J 0.0116 J 0.0177 J < 0.0069

5.2 mg/Kg < 0.696 < 0.693 < 0.727 < 0.703 < 0.83 < 0.813 < 0.778 < 0.704
12 mg/Kg < 0.0849 < 0.0846 < 0.0888 < 0.0858 < 0.101 0.943 < 0.095 < 0.0859

- - 5.1 5.7 6.5 5.2 18.9 17.2 16 5.3

HQ = 0.1 (November 2011)
dilution attenuation factor of 20 (November 2011)

e is the approximate concentration of the analyte in the sample.
rted sample quantitation limit.

wever, the reported value is approximate.



TABLE 5-11
SWMU 17 Sediment Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location S17-SD01
Sample ID S17-SD01

Sample Depth (ft) 0 - 0
Sample Date 1/18/2012

Analyte UNITS
VOC (ug/kg)
1,1,1,2-TETRACHLOROETHANE 9,300 3.8 ug/kg < 2
1,1,1-TRICHLOROETHANE 210 1,400 ug/kg < 2
1,1,2,2-TETRACHLOROETHANE 850 0.52 ug/kg < 2
1,1,2-TRICHLOROETHANE 520 32 ug/kg < 2
1,1-DICHLOROETHANE 0.575 13.6 ug/kg < 2
1,1-DICHLOROETHENE 19 50 ug/kg < 2
1,1-DICHLOROPROPENE 110,000 50 ug/kg < 2
1,2,3-TRICHLOROBENZENE 49,000 300 ug/kg < 2
1,2,3-TRICHLOROPROPANE 95 0.0056 ug/kg < 2
1,2,4-TRICHLOROBENZENE 5,060 4,000 ug/kg < 2
1,2,4-TRIMETHYLBENZENE 26,000 420 ug/kg < 2
1,2-DIBROMO-3-CHLOROPROPANE 69 1.72 ug/kg < 3
1,2-DIBROMOETHANE 170 0.28 ug/kg < 2
1,2-DICHLOROETHANE 260 28 ug/kg < 2
1,2-DICHLOROPROPANE 330 34 ug/kg < 2
1,3,5-TRIMETHYLBENZENE 182,000 2,400 ug/kg < 2
1,3-DICHLOROPROPANE 1,490,000 1,980 ug/kg < 2
2,2-DICHLOROPROPANE 4,700 34 ug/kg < 2
2-BUTANONE 42 20,000 ug/kg < 7
2-CHLOROTOLUENE 907,000 3,400 ug/kg < 2
2-HEXANONE 140,000 158 ug/kg < 5
4-CHLOROTOLUENE 253,000 3,600 ug/kg < 2
4-METHYL-2-PENTANONE 25 4,600 ug/kg < 5
ACETONE 9.9 48,000 ug/kg < 12
BENZENE 140 52 ug/kg < 0.8
BROMOBENZENE 180,000 720 ug/kg < 2
BROMOCHLOROMETHANE 68,000 420 ug/kg < 2
BROMODICHLOROMETHANE 1,400 440 ug/kg < 2
BROMOFORM 490 420 ug/kg < 2
BROMOMETHANE 3,200 36 ug/kg < 3
CARBON DISULFIDE 24 4,200 ug/kg < 2
CARBON TETRACHLORIDE 1450 38 ug/kg < 2
CHLOROBENZENE 290 1,360 ug/kg < 2
CHLOROETHANE 2,120,000 118,000 ug/kg < 3
CHLOROFORM 120 440 ug/kg < 2
CHLOROMETHANE 50,000 980 ug/kg < 3
CIS-1,2-DICHLOROETHENE 200,000 420 ug/kg < 2
CIS-1,3-DICHLOROPROPENE 330 3 ug/kg < 2
CYCLOHEXANE 117,000 260,000 ug/kg < 2
DIBROMOCHLOROMETHANE 3300 420 ug/kg < 2
DIBROMOMETHANE 11,000 38 ug/kg < 2
DICHLORODIFLUOROMETHANE 40,000 6,000 ug/kg < 3
ETHYLBENZENE 180 15,600 ug/kg < 2
FREON 113 910,000 2,600,000 ug/kg < 3
HEXACHLOROBUTADIENE 27 10 ug/kg < 3
ISOPROPYLBENZENE 268,000 12,800 ug/kg < 2
M+P-XYLENE 250,000 3,600 ug/kg < 2
METHYL ACETATE 29,000,000 64,000 ug/kg < 3
METHYL TERTIARY BUTYL ETHER 220,000 56 ug/kg < 0.8
METHYLCYCLOHEXANE -- NA - - < 2
METHYLENE CHLORIDE 160 26 ug/kg < 3
N-BUTYLBENZENE 108,000 50,000 ug/kg < 2
N-PROPYLBENZENE 264,000 19,800 ug/kg < 2
NAPHTHALENE 180 9.4 ug/kg < 2
O-XYLENE 300,000 3,800 ug/kg < 2
P-ISOPROPYLTOLUENE 268,000 12,800 ug/kg < 2
SEC-BUTYLBENZENE 268,000 12,800 ug/kg < 2
STYRENE 250 2,200 ug/kg < 2
TERT-BUTYLBENZENE 268,000 12,800 ug/kg < 2
TETRACHLOROETHENE 990 46 ug/kg < 2
TOLUENE 1220 13,800 ug/kg < 2
TRANS-1,2-DICHLOROETHENE 69,000 580 ug/kg < 2
TRANS-1,3-DICHLOROPROPENE 330 3 ug/kg < 2
TRICHLOROETHENE 110 36 ug/kg < 2
TRICHLOROFLUOROMETHANE 340,000 13,800 ug/kg < 3
VINYL ACETATE 410,000 1,740 ug/kg < 3

VINYL CHLORIDE 200 13.8 ug/kg < 2

Screening Level1
Protection of 

Groundwater SSLs2
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TABLE 5-11
SWMU 17 Sediment Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location S17-SD01
Sample ID S17-SD01

Sample Depth (ft) 0 - 0
Sample Date 1/18/2012

Analyte UNITSScreening Level1
Protection of 

Groundwater SSLs2

SVOC (ug/kg)
1,1'-BIPHENYL 21,000 174 ug/kg 51 J
1,2-DICHLOROBENZENE 290 11,600 ug/kg < 2
1,3-DICHLOROBENZENE 1,320 1,440 ug/kg < 2
1,4-DICHLOROBENZENE 320 1,440 ug/kg < 2
1,4-DIOXANE 17,000 2.8 ug/kg < 160
2,4,5-TRICHLOROPHENOL 210 66,000 ug/kg < 27
2,4,6-TRICHLOROPHENOL 210 260 ug/kg < 27
2,4-DICHLOROPHENOL 82 820 ug/kg < 27
2,4-DIMETHYLPHENOL 300 6,400 ug/kg < 27
2,4-DINITROPHENOL 6.2 680 ug/kg < 480
2,4-DINITROTOLUENE 5,500 5.6 ug/kg < 110
2,6-DINITROTOLUENE 62,000 400 ug/kg < 27
2-CHLORONAPHTHALENE 420 58,000 ug/kg < 11
2-CHLOROPHENOL 32 1,140 ug/kg < 27
2-METHYLNAPHTHALENE 20 2,800 ug/kg 13 J
2-METHYLPHENOL 3,100,000 11,600 ug/kg < 27
2-NITROANILINE 600,000 1,240 ug/kg < 27
2-NITROPHENOL 13 1,140 ug/kg < 27
3,3'-DICHLOROBENZIDINE 130 14.2 ug/kg < 160
3-NITROANILINE 600,000 1,240 ug/kg < 110
4,6-DINITRO-2-METHYLPHENOL 4,900 40 ug/kg < 270
4-BROMOPHENYL-PHENYLETHER -- NA - - < 27
4-CHLORO-3-METHYLPHENOL 6,200,000 26,000 ug/kg < 27
4-CHLOROANILINE 150 2.6 ug/kg < 27
4-CHLOROPHENYL-PHENYLETHER -- NA - - < 27
4-METHYLPHENOL 310,000 1,140 ug/kg < 27
4-NITROANILINE 86,000 28 ug/kg < 110
4-NITROPHENOL 13 1.58 ug/kg < 270
ACENAPHTHENE 6.1 82,000 ug/kg < 5
ACENAPHTHYLENE 5.9 82,000 ug/kg 14 J
ANTHRACENE 57.2 840,000 ug/kg 22 J
BENZO(A)ANTHRACENE 108 200 ug/kg 43
BENZO(A)PYRENE 150 4,800 ug/kg 47
BENZO(B)FLUORANTHENE 2100 700 ug/kg 65
BENZO(G,H,I)PERYLENE 170 190,000 ug/kg 38
BENZO(K)FLUORANTHENE 240 7,000 ug/kg 25 J
BENZYL ALCOHOL 6,200,000 7,400 ug/kg < 270
BIS(2-CHLOROETHOXY)METHANE 180,000 220 ug/kg < 27
BIS(2-CHLOROETHYL)ETHER 1,000 0.062 ug/kg < 27
BIS(2-CHLOROISOPROPYL)ETHER -- -- - - < 27
BIS(2-ETHYLHEXYL)PHTHALATE 182 28,000 ug/kg < 110
BUTYLBENZYLPHTHALATE 1,970 4,000 ug/kg < 110
CARBAZOLE -- NA - - < 27
CHRYSENE 166 22,000 ug/kg 55
DI-N-BUTYLPHTHALATE 1,110 34,000 ug/kg < 110
DI-N-OCTYLPHTHALATE 40,600 NA ug/kg < 110
DIBENZ(A,H)ANTHRACENE 33 220 ug/kg 13 J
DIBENZOFURAN 450 2,200 ug/kg < 27
DIETHYLPHTHALATE 300 94,000 ug/kg < 110
DIMETHYLPHTHALATE -- NA - - < 110
FLUORANTHENE 420 1,400,000 ug/kg 96
FLUORENE 77 80,000 ug/kg 10 J
HEXACHLOROBENZENE 20 260 ug/kg < 5
HEXACHLOROCYCLOPENTADIENE 900 3,200 ug/kg < 270
HEXACHLOROETHANE 580 9.6 ug/kg < 53
INDENO(1,2,3-CD)PYRENE 200 2400 ug/kg 32
ISOPHORONE 1,800,000 440 ug/kg < 27
N-NITROSO-DI-N-PROPYLAMINE 250 0.14 ug/kg < 27
N-NITROSODIPHENYLAMINE 350,000 1140 ug/kg < 27
NITROBENZENE 24,000 1.58 ug/kg < 27
PENTACHLOROPHENOL 2,700 200 ug/kg 1300
PHENANTHRENE 17,000,000 840,000 ug/kg 51
PHENOL 18,000,000 52,000 ug/kg < 27

PYRENE 200 190,000 ug/kg 77
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TABLE 5-11
SWMU 17 Sediment Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location S17-SD01
Sample ID S17-SD01

Sample Depth (ft) 0 - 0
Sample Date 1/18/2012

Analyte UNITSScreening Level1
Protection of 

Groundwater SSLs2

METAL (MG/KG)
ARSENIC 1.6 5.8 mg/Kg 11.1
BARIUM 19,000 1640 mg/kg 107
CADMIUM 0.9 7.6 mg/Kg 0.255 J
CHROMIUM -- 560,000,000 - - 27.7
LEAD 35.8 280 mg/Kg 21
MERCURY 0.174 2 mg/Kg 0.0228 J
SELENIUM 2 5.2 mg/Kg 2.9 J
SILVER 0.5 12 mg/Kg < 0.13
GENERAL CHEM (percent)
MOISTURE -- - - 37.4

Notes:
1Screening level is based on the minimum between the USEPA Industrial Regional Screening Level (RSL) based on 1x1-6 or HQ = 0.1 (November 2011) 
and USEPA Ecological Soil Screening Levels
2USEPA Protection of Groundwater Soil Screening Level (SSL) based dilution attenuation factor of 20 (November 2011
NA = Not analyzed
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
< = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
UJ = The analyte was below the reported sample quantitation limit.  However, the reported value is approximate.
mg/kg = Milligrams per Kilogram
ug/kg = Micrograms per Kilogram
Bold indicates the analyte was detected

Box indicates the result exceeded protection of groundwater SSL
Shading indicates the result exceeded industrial soil RSL
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TABLE 5-12
SWMU 18 Sediment Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location S18-SD01 S18-SD03 S18-SD04 S18-SD05
Sample ID S18-SD01 HGR-011812-FD02 S18-SD02 S18-SD03 S18-SD04 S18-SD05

Sample Depth (ft) 0 - 0 0 - 0 0 - 0 0 - 0 0 - 0 0 - 0
Sample Date 1/18/2012 1/18/2012 1/18/2012 1/18/2012 1/18/2012 1/18/2012

Analyte UNITS
VOC (ug/kg)
1,1,1,2-TETRACHLOROETHANE 9300 3.8 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,1,1-TRICHLOROETHANE 210 1,400 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,1,2,2-TETRACHLOROETHANE 850 0.52 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,1,2-TRICHLOROETHANE 520 32 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,1-DICHLOROETHANE 0.575 13.6 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,1-DICHLOROETHENE 19 50 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,1-DICHLOROPROPENE 110000 50 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,2,3-TRICHLOROBENZENE 49000 300 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,2,3-TRICHLOROPROPANE 95 0.0056 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,2,4-TRICHLOROBENZENE 5060 4,000 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,2,4-TRIMETHYLBENZENE 26000 420 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,2-DIBROMO-3-CHLOROPROPANE 69 1.72 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
1,2-DIBROMOETHANE 170 0.28 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,2-DICHLOROETHANE 260 28 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,2-DICHLOROPROPANE 330 34 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,3,5-TRIMETHYLBENZENE 182000 2,400 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,3-DICHLOROPROPANE 1490000 1,980 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
2,2-DICHLOROPROPANE 4700 34 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
2-BUTANONE 42 20,000 ug/kg < 6 7 J < 7 < 4 < 5 < 7
2-CHLOROTOLUENE 907000 3,400 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
2-HEXANONE 140000 158 ug/kg < 4 < 5 < 5 < 3 < 4 < 5
4-CHLOROTOLUENE 253000 3,600 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
4-METHYL-2-PENTANONE 25 4,600 ug/kg < 4 < 5 < 5 < 3 < 4 < 5
ACETONE 9.9 48,000 ug/kg 17 J 27 J 24 J < 8 < 9 < 12
BENZENE 140 52 ug/kg < 0.7 < 0.8 < 0.8 < 0.5 < 0.6 < 0.8
BROMOBENZENE 180000 720 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
BROMOCHLOROMETHANE 68000 420 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
BROMODICHLOROMETHANE 1400 440 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
BROMOFORM 490 420 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
BROMOMETHANE 3200 36 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
CARBON DISULFIDE 24 4,200 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
CARBON TETRACHLORIDE 1450 38 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
CHLOROBENZENE 290 1,360 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
CHLOROETHANE 2120000 118,000 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
CHLOROFORM 120 440 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
CHLOROMETHANE 50000 980 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
CIS-1,2-DICHLOROETHENE 200000 420 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
CIS-1,3-DICHLOROPROPENE 330 3 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
CYCLOHEXANE 117000 260,000 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
DIBROMOCHLOROMETHANE 3300 420 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
DIBROMOMETHANE 11000 38 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
DICHLORODIFLUOROMETHANE 40000 6,000 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
ETHYLBENZENE 180 15,600 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
FREON 113 910000 2,600,000 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
HEXACHLOROBUTADIENE 27 10 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
ISOPROPYLBENZENE 268000 12,800 ug/kg 3 J < 2 < 2 < 1 < 1 < 2
M+P-XYLENE 250000 3,600 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
METHYL ACETATE 29000000 64,000 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
METHYL TERTIARY BUTYL ETHER 220000 56 ug/kg < 0.7 < 0.8 < 0.8 < 0.5 < 0.6 < 0.8
METHYLCYCLOHEXANE -- NA - - < 1 < 2 < 2 < 1 < 1 < 2
METHYLENE CHLORIDE 160 26 ug/kg < 3 < 3 < 3 < 2 4 J < 3
N-BUTYLBENZENE 108000 50,000 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
N-PROPYLBENZENE 264000 19,800 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
NAPHTHALENE 180 9.4 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
O-XYLENE 300000 3,800 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
P-ISOPROPYLTOLUENE 268000 12,800 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
SEC-BUTYLBENZENE 268000 12,800 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
STYRENE 250 2,200 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
TERT-BUTYLBENZENE 268000 12,800 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
TETRACHLOROETHENE 990 46 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
TOLUENE 1220 13,800 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
TRANS-1,2-DICHLOROETHENE 69000 580 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
TRANS-1,3-DICHLOROPROPENE 330 3 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
TRICHLOROETHENE 110 36 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
TRICHLOROFLUOROMETHANE 340000 13,800 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
VINYL ACETATE 410000 1,740 ug/kg < 3 < 3 < 3 < 2 < 2 < 3
VINYL CHLORIDE 200 13.8 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
SVOC (ug/kg)
1,1'-BIPHENYL 21000 174 ug/kg 1400 2700 2300 87 22 J 45 J
1,2-DICHLOROBENZENE 290 11,600 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,3-DICHLOROBENZENE 1320 1,440 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,4-DICHLOROBENZENE 320 1,440 ug/kg < 1 < 2 < 2 < 1 < 1 < 2
1,4-DIOXANE 17000 2.8 ug/kg R < 1600 < 1600 < 120 < 120 < 150
2,4,5-TRICHLOROPHENOL 210 66,000 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2,4,6-TRICHLOROPHENOL 210 260 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2,4-DICHLOROPHENOL 82 820 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2,4-DIMETHYLPHENOL 300 6,400 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2,4-DINITROPHENOL 6.2 680 ug/kg R < 4700 < 4700 < 350 < 370 < 460
2,4-DINITROTOLUENE 5500 5.6 ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100

S18-SD02

Screening Level1
Protection of 

Groundwater SSLs2
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TABLE 5-12
SWMU 18 Sediment Data
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location S18-SD01 S18-SD03 S18-SD04 S18-SD05
Sample ID S18-SD01 HGR-011812-FD02 S18-SD02 S18-SD03 S18-SD04 S18-SD05

Sample Depth (ft) 0 - 0 0 - 0 0 - 0 0 - 0 0 - 0 0 - 0
Sample Date 1/18/2012 1/18/2012 1/18/2012 1/18/2012 1/18/2012 1/18/2012

Analyte UNITS

S18-SD02

Screening Level1
Protection of 

Groundwater SSLs2

2,6-DINITROTOLUENE 62000 400 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2-CHLORONAPHTHALENE 420 58,000 ug/kg < 100 < 110 < 110 < 8 < 9 < 11
2-CHLOROPHENOL 32 1,140 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2-METHYLNAPHTHALENE 20 2,800 ug/kg 64 J < 52 < 52 8 J 6 J 8 J
2-METHYLPHENOL 3100000 11,600 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2-NITROANILINE 600000 1,240 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
2-NITROPHENOL 13 1,140 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
3,3'-DICHLOROBENZIDINE 130 14.2 ug/kg R < 1600 < 1600 < 120 < 120 < 150
3-NITROANILINE 600000 1,240 ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100
4,6-DINITRO-2-METHYLPHENOL 4900 40 ug/kg < 2400 < 2600 < 2600 < 190 < 200 < 250
4-BROMOPHENYL-PHENYLETHER -- NA - - < 240 < 260 < 260 < 19 < 20 < 25
4-CHLORO-3-METHYLPHENOL 6200000 26,000 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
4-CHLOROANILINE 150 2.6 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
4-CHLOROPHENYL-PHENYLETHER -- NA - - < 240 < 260 < 260 < 19 < 20 < 25
4-METHYLPHENOL 310000 1,140 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
4-NITROANILINE 86000 28 ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100
4-NITROPHENOL 13 1.58 ug/kg R < 2600 < 2600 < 190 < 200 < 250
ACENAPHTHENE 6.1 82,000 ug/kg < 48 < 52 < 52 < 4 < 4 < 5
ACENAPHTHYLENE 5.9 82,000 ug/kg 70 J < 52 < 52 7 J 21 7 J
ANTHRACENE 57.2 840,000 ug/kg 270 < 52 < 52 8 J 45 21 J
BENZO(A)ANTHRACENE 108 200 ug/kg 720 130 J 88 J 38 160 28
BENZO(A)PYRENE 150 4,800 ug/kg 750 110 J 97 J 46 150 31
BENZO(B)FLUORANTHENE 2100 700 ug/kg 930 210 J 160 J 77 180 43
BENZO(G,H,I)PERYLENE 170 190,000 ug/kg 560 92 J 98 J 47 98 28
BENZO(K)FLUORANTHENE 240 7,000 ug/kg 550 68 J 63 J 29 79 19 J
BENZYL ALCOHOL 6200000 7,400 ug/kg R < 2600 < 2600 < 190 < 200 < 250
BIS(2-CHLOROETHOXY)METHANE 180000 220 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
BIS(2-CHLOROETHYL)ETHER 1000 0.062 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
BIS(2-CHLOROISOPROPYL)ETHER -- -- - - < 240 < 260 < 260 < 19 < 20 < 25
BIS(2-ETHYLHEXYL)PHTHALATE 182 28,000 ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100
BUTYLBENZYLPHTHALATE 1970 4,000 ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100
CARBAZOLE -- NA - - < 240 < 260 < 260 < 19 < 20 < 25
CHRYSENE 166 22,000 ug/kg 850 J 160 J 130 J 51 140 32
DI-N-BUTYLPHTHALATE 1110 34,000 ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100
DI-N-OCTYLPHTHALATE 40600 NA ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100
DIBENZ(A,H)ANTHRACENE 33 220 ug/kg 130 J < 52 < 52 14 J 27 < 5
DIBENZOFURAN 450 2,200 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
DIETHYLPHTHALATE 300 94,000 ug/kg < 950 < 1000 < 1000 < 78 < 82 < 100
DIMETHYLPHTHALATE -- NA - - < 950 < 1000 < 1000 < 78 < 82 < 100
FLUORANTHENE 420 1,400,000 ug/kg 2200 270 220 J 98 260 57
FLUORENE 77 80,000 ug/kg 550 < 52 < 52 < 4 7 J < 5
HEXACHLOROBENZENE 20 260 ug/kg < 48 < 52 < 52 < 4 < 4 < 5
HEXACHLOROCYCLOPENTADIENE 900 3,200 ug/kg R < 2600 < 2600 < 190 < 200 < 250
HEXACHLOROETHANE 580 9.6 ug/kg < 480 < 520 < 520 < 39 < 41 < 51
INDENO(1,2,3-CD)PYRENE 200 2400 ug/kg 510 98 J 85 J 39 90 28
ISOPHORONE 1800000 440 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
N-NITROSO-DI-N-PROPYLAMINE 250 0.14 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
N-NITROSODIPHENYLAMINE 350000 1140 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
NITROBENZENE 24000 1.58 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
PENTACHLOROPHENOL 2700 200 ug/kg < 480 < 520 < 520 < 39 < 41 < 51
PHENANTHRENE 17000000 840,000 ug/kg 1100 170 J 130 J 37 30 22 J
PHENOL 18000000 52,000 ug/kg < 240 < 260 < 260 < 19 < 20 < 25
PYRENE 200 190,000 ug/kg 1600 J 230 J 200 J 70 220 51
METAL (MG/KG)
ARSENIC 1.6 5.8 mg/Kg 6.47 J 12.9 9.45 12.2 16.4 12.3
BARIUM 19000 1640 mg/kg 98.5 J 64.1 58.1 42 71.4 163
CADMIUM 0.9 7.6 mg/Kg 0.709 J 0.269 J 0.188 J 0.149 J 0.0821 J 0.178 J
CHROMIUM -- 560,000,000 - - 46.5 J 27.8 29 15.1 20.8 26.6
LEAD 35.8 280 mg/Kg 33.2 J 16.4 14.9 8.86 16.3 21.6
MERCURY 0.174 2 mg/Kg 0.0221 J 0.0134 J 0.0139 J < 0.0079 < 0.0082 0.0218 J
SELENIUM 2 5.2 mg/Kg < 0.96 2.69 J 2.9 J 1.98 J 4.35 3.46
SILVER 0.5 12 mg/Kg < 0.117 < 0.128 < 0.13 < 0.0967 < 0.0988 < 0.126
GENERAL CHEM (percent)
MOISTURE -- - - 29.9 36.2 36.3 14.2 18.4 34.1

Notes:
1Screening level is based on the minimum between the USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011) and USEPA Ecological Soil Screening Levels
2USEPA Protection of Groundwater Soil Screening Level (SSL) based dilution attenuation factor of 20 (November 2011)
NA = Not analyzed
J = The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and to meet the quality control criteria.  The presence or absence of the analyte cannot be verified.
< = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
UJ = The analyte was below the reported sample quantitation limit.  However, the reported value is approximate.
mg/kg = Milligrams per Kilogram
ug/kg = Micrograms per Kilogram
Bold indicates the analyte was detected
Shading indicates the result exceeded screening criteria
Box indicates the result exceeded protection of groundwater SSL
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TABLE 5-13
Groundwater Grab Samples
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Location Spigot Water Well 2
Sample ID SG-0000-011812 WW2-0000-011812 HGR-011812-FD01 WW5-0000-011812

Sample Date 1/18/2012 1/18/2012 1/18/2012 1/18/2012
Analyte Screening Level
VOC (ug/L)
1,1,1-TRICHLOROETHANE -- < 1 < 1 < 1 < 1
1,1,2,2-TETRACHLOROETHANE -- < 1 < 1 < 1 < 1
1,1,2-TRICHLOROETHANE -- < 1 < 1 < 1 < 1
1,1-DICHLOROETHANE -- < 1 < 1 < 1 < 1
1,1-DICHLOROETHENE -- < 0.9 < 0.9 < 0.9 < 0.9
1,2-DICHLOROETHANE -- < 1 < 1 < 1 < 1
1,2-DICHLOROPROPANE -- < 1 < 1 < 1 < 1
2-CHLOROETHYL VINYL ETHER -- R R R R
ACROLEIN -- < 10 < 10 < 10 < 10
ACRYLONITRILE -- < 10 < 10 < 10 < 10
BENZENE -- < 0.9 < 0.9 < 0.9 < 0.9
BROMODICHLOROMETHANE -- < 0.7 < 0.7 < 0.7 < 0.7
BROMOFORM -- < 0.8 < 0.8 < 0.8 < 0.8
BROMOMETHANE -- < 2 < 2 < 2 < 2
CARBON TETRACHLORIDE -- < 1 < 1 < 1 < 1
CHLOROBENZENE -- < 0.8 < 0.8 < 0.8 < 0.8
CHLOROETHANE -- < 2 < 2 < 2 < 2
CHLOROFORM -- < 1 < 1 < 1 < 1
CHLOROMETHANE -- < 2 < 2 < 2 < 2
CIS-1,2-DICHLOROETHENE -- < 1 < 1 < 1 < 1
CIS-1,3-DICHLOROPROPENE -- < 1 < 1 < 1 < 1
DIBROMOCHLOROMETHANE -- < 1 < 1 < 1 < 1
ETHYLBENZENE -- < 0.8 < 0.8 < 0.8 < 0.8
METHYLENE CHLORIDE -- < 2 < 2 < 2 < 2
TETRACHLOROETHENE -- < 1 < 1 < 1 < 1
TOLUENE -- < 0.8 < 0.8 < 0.8 < 0.8
TRANS-1,2-DICHLOROETHENE -- < 1 < 1 < 1 < 1
TRANS-1,3-DICHLOROPROPENE -- < 0.6 < 0.6 < 0.6 < 0.6
TRICHLOROETHENE -- < 1 < 1 < 1 < 1
TRICHLOROFLUOROMETHANE -- < 2 < 2 < 2 < 2
VINYL CHLORIDE -- < 2 < 2 < 2 < 2
SVOC (ug/L)
1,2-DICHLOROBENZENE -- < 1 < 1 < 1 < 1
1,3-DICHLOROBENZENE -- < 1 < 1 < 1 < 1
1,4-DICHLOROBENZENE -- < 1 < 1 < 1 < 1

Notes:
NA = Not analyzed

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
UJ = The analyte was below the reported sample quantitation limit.  However, the reported value is approximate.
ug/l = Micrograms per Liter
Bold indicates the analyte was detected

Water Well 5

FD = Field duplicate

R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and to meet the quality control criteria.  The 
presence or absence of the analyte cannot be verified.
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TABLE 6-1

History: Former Flaring Pad

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 2.0E-03 J 2.0E-03 J MG/KG S01-SS07 1 / 8 0.0009 - 0.044 2.6E+01 0 / 8 No
78-93-3 2-Butanone 9.0E-03 J 1.2E-02 MG/KG S01-SS07 5 / 9 0.004 - 0.18 2.0E+04 0 / 9 No
591-78-6 2-Hexanone 1.7E-02 1.7E-02 MG/KG S01-SS07 1 / 9 0.003 - 0.13 1.4E+02 0 / 9 No
108-10-1 4-Methyl-2-pentanone 5.0E-03 J 5.0E-03 J MG/KG S01-SS07 1 / 9 0.003 - 0.13 3.4E+03 0 / 9 No
67-64-1 Acetone 8.0E-03 J 9.8E-02 J MG/KG S01-SS03 8 / 9 0.006 - 0.31 6.3E+04 0 / 9 No
71-43-2 Benzene 6.0E-04 J 3.0E-03 J MG/KG S01-SS07 4 / 9 0.0005 - 0.022 5.4E+00 0 / 9 No
108-86-1 Bromobenzene 4.0E-03 J 9.6E-02 J MG/KG S01-SS02 2 / 8 0.0009 - 0.044 1.8E+02 0 / 8 No
75-15-0 Carbon disulfide 1.0E-03 J 1.4E-02 MG/KG S01-SS07 5 / 9 0.0009 - 0.044 3.7E+02 0 / 9 No
108-90-7 Chlorobenzene 3.0E-03 J 3.0E-03 J MG/KG S01-SS04 1 / 9 0.0009 - 0.044 1.4E+02 0 / 9 No
156-59-2 cis-1,2-Dichloroethene 5.0E-03 J 5.0E-03 J MG/KG S01-SS01 1 / 9 0.0009 - 0.044 2.0E+02 0 / 9 No
110-82-7 Cyclohexane 5.3E-02 J 5.3E-02 J MG/KG S01-SS02 1 / 9 0.0009 - 0.044 1.2E+02 0 / 9 No
100-41-4 Ethylbenzene 1.0E-03 J 7.2E-01 J MG/KG S01-SS02 3 / 9 0.0009 - 0.044 2.7E+01 0 / 9 No
98-82-8 Isopropylbenzene 2.0E-03 J 2.5E-01 J MG/KG S01-SS02 2 / 9 0.0009 - 0.044 2.7E+02 0 / 9 No

179601-23-1 m,p-Xylene 2.0E-03 J 2.0E-03 J MG/KG S01-SS07 1 / 9 0.0009 - 0.044 2.5E+02 0 / 9 No
79-20-9 Methyl acetate 1.5E-01 J 1.5E-01 J MG/KG S01-SS02 1 / 9 0.002 - 0.089 2.9E+04 0 / 9 No
91-20-3 Naphthalene 2.0E-03 J 2.0E-03 J MG/KG S01-SS07 1 / 8 0.0009 - 0.044 1.8E+01 0 / 8 No
103-65-1 n-Propylbenzene 1.0E-01 J 1.0E-01 J MG/KG S01-SS02 1 / 8 0.0009 - 0.044 2.6E+02 0 / 8 No
95-47-6 o-Xylene 4.5E-02 J 4.5E-02 J MG/KG S01-SS02 1 / 9 0.0009 - 0.044 3.0E+02 0 / 9 No
135-98-8 sec-Butylbenzene 2.0E-03 J 6.7E-02 J MG/KG S01-SS02 2 / 8 0.0009 - 0.044 2.7E+02 0 / 8 No
127-18-4 Tetrachloroethene 1.0E-03 J 1.6E+00 J MG/KG S01-SS02 8 / 9 0.0009 - 0.044 4.1E+01 0 / 9 No
108-88-3 Toluene 2.0E-03 J 6.0E-03 J MG/KG S01-SS07 2 / 9 0.0009 - 0.044 8.2E+02 0 / 9 No
156-60-5 trans-1,2-Dichloroethene 2.0E-03 J 2.0E-03 J MG/KG S01-SS01 1 / 9 0.0009 - 0.044 6.9E+01 0 / 9 No
79-01-6 Trichloroethene 3.0E-03 J 6.8E-02 J MG/KG S01-SS02 3 / 9 0.0009 - 0.044 2.0E+00 0 / 9 No
92-52-4 1,1'-Biphenyl 2.5E-02 J 6.8E-01 MG/KG S01-SS06 5 / 9 0.018 - 0.18 2.1E+01 0 / 9 No
105-67-9 2,4-Dimethylphenol 2.5E-02 J 2.5E-02 J MG/KG S01-SS09 1 / 9 0.018 - 0.18 1.2E+03 0 / 9 No
91-57-6 2-Methylnaphthalene 4.0E-03 J 2.6E-02 MG/KG S01-SS09 4 / 9 0.004 - 0.037 3.7E+02 0 / 9 No
106-44-5 4-Methylphenol 6.3E-02 6.3E-02 MG/KG S01-SS09 1 / 9 0.018 - 0.18 3.1E+02 0 / 9 No
83-32-9 Acenaphthene 7.0E-03 J 6.4E-02 J MG/KG S01-SS01 4 / 9 0.004 - 0.037 3.3E+03 0 / 9 No
208-96-8 Acenaphthylene 2.9E-02 1.1E+00 MG/KG S01-SS09 4 / 9 0.004 - 0.037 3.3E+03 0 / 9 No
120-12-7 Anthracene 1.9E-02 J 1.2E+00 MG/KG S01-SS09 5 / 9 0.004 - 0.037 1.7E+04 0 / 9 No
56-55-3 Benzo(a)anthracene 1.0E-02 J 3.7E+00 MG/KG S01-SS09 8 / 9 0.004 - 0.037 2.1E+00 1 / 9 Yes
50-32-8 Benzo(a)pyrene 1.0E-02 J 3.8E+00 MG/KG S01-SS09 8 / 9 0.004 - 0.037 2.1E-01 3 / 9 Yes
205-99-2 Benzo(b)fluoranthene 5.0E-03 J 5.8E+00 MG/KG S01-SS09 9 / 9 0.004 - 0.037 2.1E+00 1 / 9 Yes
191-24-2 Benzo(g,h,i)perylene 6.0E-03 J 3.0E+00 MG/KG S01-SS09 9 / 9 0.004 - 0.037 1.7E+03 0 / 9 No
207-08-9 Benzo(k)fluoranthene 7.0E-03 J 1.8E+00 MG/KG S01-SS09 8 / 9 0.004 - 0.037 2.1E+01 0 / 9 No
86-74-8 Carbazole 1.2E-01 1.3E-01 J MG/KG S01-SS01 2 / 9 0.018 - 0.18 NA -- No
218-01-9 Chrysene 5.0E-03 J 3.5E+00 MG/KG S01-SS09 9 / 9 0.004 - 0.037 2.1E+02 0 / 9 No
53-70-3 Dibenz(a,h)anthracene 9.0E-03 J 8.9E-01 MG/KG S01-SS09 4 / 9 0.004 - 0.037 2.1E-01 1 / 9 Yes
132-64-9 Dibenzofuran 5.1E-02 5.1E-02 MG/KG S01-SS09 1 / 9 0.018 - 0.18 1.0E+02 0 / 9 No
206-44-0 Fluoranthene 8.0E-03 J 5.6E+00 MG/KG S01-SS09 9 / 9 0.004 - 0.037 2.2E+03 0 / 9 No
86-73-7 Fluorene 7.0E-03 J 1.0E-01 MG/KG S01-SS09 4 / 9 0.004 - 0.037 2.2E+03 0 / 9 No
193-39-5 Indeno(1,2,3-cd)pyrene 9.0E-03 J 2.7E+00 MG/KG S01-SS09 8 / 9 0.004 - 0.037 2.1E+00 1 / 9 Yes
85-01-8 Phenanthrene 8.0E-03 J 1.0E+00 MG/KG S01-SS09 9 / 9 0.004 - 0.037 1.7E+04 0 / 9 No

108-95-2 Phenol 2.3E-02 J 4.3E-02 MG/KG S01-SS09 3 / 9 0.018 - 0.18 1.8E+04 0 / 9 No
129-00-0 Pyrene 9.0E-03 J 4.4E+00 MG/KG S01-SS09 9 / 9 0.004 - 0.037 1.7E+03 0 / 9 No
7440-38-2 Arsenic 6.6E+00 1.6E+01 MG/KG S01-SS02 9 / 9 0.0868 - 0.095 1.6E+00 9 / 9 Yes
7440-39-3 Barium 8.6E+01 8.6E+02 MG/KG S01-SS09 9 / 9 0.0201 - 0.0996 1.9E+04 0 / 9 No
7440-43-9 Cadmium 4.2E-02 J 1.1E+00 MG/KG S01-SS01 9 / 9 0.0213 - 0.0244 8.0E+01 0 / 9 No
7440-47-3 Chromium 1.1E+01 4.4E+01 MG/KG S01-SS09 9 / 9 0.149 - 0.171 1.5E+05 0 / 9 No
7439-92-1 Lead 5.6E+00 7.4E+01 MG/KG S01-SS06 9 / 9 0.234 - 1.18 8.0E+02 0 / 9 No
7439-97-6 Mercury 9.8E-03 J 3.3E-02 J MG/KG S01-SS01 8 / 9 0.0073 - 0.0082 3.1E+00 0 / 9 No



TABLE 6-1

History: Former Flaring Pad

7782-49-2 Selenium 1.3E+00 J 1.5E+01 MG/KG S01-SS09 4 / 9 0.723 - 0.831 5.1E+02 0 / 9 No
7440-22-4 Silver 2.6E-01 J 2.6E-01 J MG/KG S01-SS09 1 / 9 0.0883 - 0.101 5.1E+02 0 / 9 No

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 2.0E-03 J 2.0E-03 J MG/KG S01-SS07 1 / 26 0.0009 - 0.054 2.6E+01 0 / 26 No
78-93-3 2-Butanone 4.0E-03 J 1.2E-02 MG/KG S01-SS07 9 / 27 0.004 - 0.22 2.0E+04 0 / 27 No
591-78-6 2-Hexanone 5.0E-03 J 1.7E-02 MG/KG S01-SS07 2 / 27 0.003 - 0.16 1.4E+02 0 / 27 No
108-10-1 4-Methyl-2-pentanone 5.0E-03 J 5.0E-03 J MG/KG S01-SS07 1 / 27 0.003 - 0.16 3.4E+03 0 / 27 No
67-64-1 Acetone 8.0E-03 J 9.8E-02 J MG/KG S01-SS03 24 / 27 0.006 - 0.38 6.3E+04 0 / 27 No
71-43-2 Benzene 6.0E-04 J 1.6E-01 J MG/KG S01-SS02 7 / 27 0.0005 - 0.027 5.4E+00 0 / 27 No
108-86-1 Bromobenzene 4.0E-03 J 9.6E-02 J MG/KG S01-SS02 2 / 26 0.0009 - 0.054 1.8E+02 0 / 26 No
75-25-2 Bromoform 1.0E-03 J 1.3E-01 J MG/KG S01-SS02 6 / 26 0.0009 - 0.054 2.2E+02 0 / 26 No
75-15-0 Carbon disulfide 1.0E-03 J 1.4E-02 MG/KG S01-SS07 5 / 27 0.0009 - 0.054 3.7E+02 0 / 27 No
108-90-7 Chlorobenzene 3.0E-03 J 3.0E-03 J MG/KG S01-SS04 1 / 27 0.0009 - 0.054 1.4E+02 0 / 27 No
156-59-2 cis-1,2-Dichloroethene 1.0E-03 J 6.0E-03 MG/KG S01-SS01 5 / 27 0.0009 - 0.054 2.0E+02 0 / 27 No
110-82-7 Cyclohexane 5.3E-02 J 5.3E-02 J MG/KG S01-SS02 1 / 27 0.0009 - 0.054 1.2E+02 0 / 27 No
100-41-4 Ethylbenzene 1.0E-03 J 7.2E-01 J MG/KG S01-SS02 5 / 27 0.0009 - 0.054 2.7E+01 0 / 27 No
98-82-8 Isopropylbenzene 2.0E-03 J 2.5E-01 J MG/KG S01-SS02 3 / 27 0.0009 - 0.054 2.7E+02 0 / 27 No

179601-23-1 m,p-Xylene 2.0E-03 J 2.0E-03 J MG/KG S01-SS07 1 / 27 0.0009 - 0.054 2.5E+02 0 / 27 No
79-20-9 Methyl acetate 1.5E-01 J 1.5E-01 J MG/KG S01-SS02 1 / 27 0.002 - 0.11 2.9E+04 0 / 27 No
91-20-3 Naphthalene 2.0E-03 J 2.0E-03 J MG/KG S01-SS07 1 / 26 0.0009 - 0.054 1.8E+01 0 / 26 No
103-65-1 n-Propylbenzene 1.0E-01 J 1.0E-01 J MG/KG S01-SS02 1 / 26 0.0009 - 0.054 2.6E+02 0 / 26 No
95-47-6 o-Xylene 4.5E-02 J 4.5E-02 J MG/KG S01-SS02 1 / 27 0.0009 - 0.054 3.0E+02 0 / 27 No
135-98-8 sec-Butylbenzene 2.0E-03 J 6.7E-02 J MG/KG S01-SS02 2 / 26 0.0009 - 0.054 2.7E+02 0 / 26 No
127-18-4 Tetrachloroethene 1.0E-03 J 1.6E+00 J MG/KG S01-SS02 26 / 27 0.0009 - 0.054 1.1E+02 0 / 27 No
108-88-3 Toluene 2.0E-03 J 6.1E-02 J MG/KG S01-SS02 4 / 27 0.0009 - 0.054 8.2E+02 0 / 27 No
156-60-5 trans-1,2-Dichloroethene 2.0E-03 J 2.0E-03 J MG/KG S01-SS01 1 / 27 0.0009 - 0.054 6.9E+01 0 / 27 No
79-01-6 Trichloroethene 1.0E-03 J 6.8E-02 J MG/KG S01-SS02 9 / 27 0.0009 - 0.054 2.0E+00 0 / 27 No
92-52-4 1,1'-Biphenyl 2.5E-02 J 3.8E+00 MG/KG S01-SS02 7 / 27 0.018 - 0.18 2.1E+01 0 / 27 No
95-50-1 1,2-Dichlorobenzene 1.0E-03 J 4.0E-03 J MG/KG S01-SS08 4 / 26 0.0009 - 0.054 3.8E+02 0 / 26 No
106-46-7 1,4-Dichlorobenzene 2.0E-03 J 2.0E-03 J MG/KG S01-SS05 1 / 26 0.0009 - 0.054 1.2E+01 0 / 26 No
105-67-9 2,4-Dimethylphenol 2.5E-02 J 2.5E-02 J MG/KG S01-SS09 1 / 27 0.018 - 0.18 1.2E+03 0 / 27 No
91-57-6 2-Methylnaphthalene 4.0E-03 J 2.6E-02 MG/KG S01-SS09 5 / 27 0.004 - 0.037 3.7E+02 0 / 27 No
99-09-2 3-Nitroaniline 1.0E-01 J 1.0E-01 J MG/KG S01-SS02 1 / 27 0.074 - 0.74 6.0E+02 0 / 27 No
106-44-5 4-Methylphenol 6.3E-02 6.3E-02 MG/KG S01-SS09 1 / 27 0.018 - 0.18 3.1E+02 0 / 27 No
83-32-9 Acenaphthene 7.0E-03 J 6.4E-02 J MG/KG S01-SS01 4 / 27 0.004 - 0.037 3.3E+03 0 / 27 No
208-96-8 Acenaphthylene 4.0E-03 J 1.1E+00 MG/KG S01-SS09 5 / 27 0.004 - 0.037 3.3E+03 0 / 27 No
120-12-7 Anthracene 1.9E-02 J 1.2E+00 MG/KG S01-SS09 5 / 27 0.004 - 0.037 1.7E+04 0 / 27 No
56-55-3 Benzo(a)anthracene 1.0E-02 J 3.7E+00 MG/KG S01-SS09 8 / 27 0.004 - 0.037 2.1E+00 1 / 27 Yes
50-32-8 Benzo(a)pyrene 1.0E-02 J 3.8E+00 MG/KG S01-SS09 8 / 27 0.004 - 0.037 2.1E-01 3 / 27 Yes
205-99-2 Benzo(b)fluoranthene 5.0E-03 J 5.8E+00 MG/KG S01-SS09 9 / 27 0.004 - 0.037 2.1E+00 1 / 27 Yes
191-24-2 Benzo(g,h,i)perylene 6.0E-03 J 3.0E+00 MG/KG S01-SS09 9 / 27 0.004 - 0.037 1.7E+03 0 / 27 No
207-08-9 Benzo(k)fluoranthene 7.0E-03 J 1.8E+00 MG/KG S01-SS09 8 / 27 0.004 - 0.037 2.1E+01 0 / 27 No
86-74-8 Carbazole 1.2E-01 1.3E-01 J MG/KG S01-SS01 2 / 27 0.018 - 0.18 NA -- No
218-01-9 Chrysene 5.0E-03 J 3.5E+00 MG/KG S01-SS09 9 / 27 0.004 - 0.037 2.1E+02 0 / 27 No
53-70-3 Dibenz(a,h)anthracene 9.0E-03 J 8.9E-01 MG/KG S01-SS09 4 / 27 0.004 - 0.037 2.1E-01 1 / 27 Yes
132-64-9 Dibenzofuran 5.1E-02 5.1E-02 MG/KG S01-SS09 1 / 27 0.018 - 0.18 1.0E+02 0 / 27 No
206-44-0 Fluoranthene 8.0E-03 J 5.6E+00 MG/KG S01-SS09 9 / 27 0.004 - 0.037 2.2E+03 0 / 27 No
86-73-7 Fluorene 7.0E-03 J 1.0E-01 MG/KG S01-SS09 4 / 27 0.004 - 0.037 2.2E+03 0 / 27 No
193-39-5 Indeno(1,2,3-cd)pyrene 9.0E-03 J 2.7E+00 MG/KG S01-SS09 8 / 27 0.004 - 0.037 2.1E+00 1 / 27 Yes
85-01-8 Phenanthrene 8.0E-03 J 1.0E+00 MG/KG S01-SS09 11 / 27 0.004 - 0.037 1.7E+04 0 / 27 No

108-95-2 Phenol 2.3E-02 J 4.3E-02 MG/KG S01-SS09 3 / 27 0.018 - 0.18 1.8E+04 0 / 27 No
129-00-0 Pyrene 9.0E-03 J 4.4E+00 MG/KG S01-SS09 10 / 27 0.004 - 0.037 1.7E+03 0 / 27 No
7440-38-2 Arsenic 6.6E+00 1.7E+01 MG/KG S01-SS09 27 / 27 0.0868 - 0.0986 1.6E+00 27 / 27 Yes
7440-39-3 Barium 3.9E+01 8.6E+02 MG/KG S01-SS09 27 / 27 0.0201 - 0.0996 1.9E+04 0 / 27 No
7440-43-9 Cadmium 4.2E-02 J 1.4E+00 MG/KG S01-SS01 27 / 27 0.0213 - 0.025 8.0E+01 0 / 27 No
7440-47-3 Chromium 1.1E+01 4.4E+01 MG/KG S01-SS09 27 / 27 0.149 - 0.175 1.5E+05 0 / 27 No
7439-92-1 Lead 5.6E+00 7.4E+01 MG/KG S01-SS06 27 / 27 0.234 - 1.18 8.0E+02 0 / 27 No
7439-97-6 Mercury 9.8E-03 J 4.8E-02 J MG/KG S01-SS06 26 / 27 0.0073 - 0.0086 3.1E+00 0 / 27 No
7782-49-2 Selenium 1.3E+00 J 1.5E+01 MG/KG S01-SS09 4 / 27 0.723 - 0.849 5.1E+02 0 / 27 No
7440-22-4 Silver 2.6E-01 J 2.6E-01 J MG/KG S01-SS09 1 / 27 0.0883 - 0.104 5.1E+02 0 / 27 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
RSL value for m-xylene used as surrogate for m,p-xylene
Soil saturation value for cumene used as surrogate for sec-butylbenzene
RSL value for 2-nitroaniline used as surrogate for 3-nitroaniline
RSL value for acenaphthene used as surrogate for acenaphthylene
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-2

Surface Soil

Analyte
Location of Maximum 

Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Semi-volatile Organic Compounds (mg/kg)
Benzo(a)anthracene 3.7E+00 S01-SS09 8 / 9 3.6E+01 1E-06 NA 1E-07 NA
Benzo(a)pyrene 3.8E+00 S01-SS09 8 / 9 1.6E+00 1E-06 NA 2E-06 NA
Benzo(b)fluoranthene 5.8E+00 S01-SS09 9 / 9 1.6E+00 1E-06 NA 4E-06 NA
Benzo(k)fluoranthene 1.8E+00 S01-SS09 8 / 9 1.6E+00 1E-06 NA 1E-06 NA
Chrysene 3.5E+00 S01-SS09 9 / 9 1.6E+00 1E-06 NA 2E-06 NA
Dibenz(a,h)anthracene 8.9E-01 S01-SS09 4 / 9 1.6E+00 1E-06 NA 6E-07 NA
Indeno(1,2,3-cd)pyrene 2.7E+00 S01-SS09 8 / 9 1.6E+00 1E-06 NA 2E-06 NA
Metals (mg/kg)
Arsenic 1.6E+01 S01-SS02 9 / 9 1.6E+00 1E-06 NA 1E-05 NA
Arsenic 1.6E+01 S01-SS02 9 / 9 2.6E+02 1E+00 0.06 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.06
Cumulative Corresponding Cancer Riskd 2E-05

Total Soil

Analyte
Location of Maximum 

Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Semi-volatile Organic Compounds (mg/kg)
Benzo(a)anthracene 3.7E+00 S01-SS09 8 / 27 3.6E+01 1E-06 NA 1E-07 NA
Benzo(a)pyrene 3.8E+00 S01-SS09 8 / 27 1.6E+00 1E-06 NA 2E-06 NA
Benzo(b)fluoranthene 5.8E+00 S01-SS09 9 / 27 1.6E+00 1E-06 NA 4E-06 NA
Benzo(k)fluoranthene 1.8E+00 S01-SS09 8 / 27 1.6E+00 1E-06 NA 1E-06 NA
Chrysene 3.5E+00 S01-SS09 9 / 27 1.6E+00 1E-06 NA 2E-06 NA
Dibenz(a,h)anthracene 8.9E-01 S01-SS09 4 / 27 1.6E+00 1E-06 NA 6E-07 NA
Indeno(1,2,3-cd)pyrene 2.7E+00 S01-SS09 8 / 27 1.6E+00 1E-06 NA 2E-06 NA
Metals (mg/kg)
Arsenic 1.7E+01 S01-SS09 27 / 27 1.6E+00 1E-06 NA 1E-05 NA
Arsenic 1.7E+01 S01-SS09 27 / 27 2.6E+02 1E+00 0.07 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.07
Cumulative Corresponding Cancer Riskd 2E-05

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online]. 
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-3

History: Satellite Accumulation Area - Ethafoam Plant

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

71-55-6 1,1,1-Trichloroethane 2.0E-03 J 2.0E-03 J MG/KG S11-SS05 1 / 5 0.001 - 0.001 6.4E+02 0 / 5 No
78-93-3 2-Butanone 5.0E-03 J 1.8E-02 J MG/KG S11-SS01 5 / 5 0.004 - 0.004 2.0E+04 0 / 5 No
67-64-1 Acetone 4.0E-02 J 1.2E-01 J MG/KG S11-SS01 5 / 5 0.007 - 0.008 6.3E+04 0 / 5 No
75-15-0 Carbon disulfide 1.0E-03 J 8.0E-03 MG/KG S11-SS04 2 / 5 0.001 - 0.001 3.7E+02 0 / 5 No
127-18-4 Tetrachloroethene 5.0E-03 J 1.7E-02 MG/KG S11-SS05 3 / 5 0.001 - 0.001 1.1E+02 0 / 5 No
56-55-3 Benzo(a)anthracene 5.0E-03 J 5.0E-03 J MG/KG S11-SS03 1 / 5 0.004 - 0.004 2.1E+00 0 / 5 No
50-32-8 Benzo(a)pyrene 4.0E-03 J 4.0E-03 J MG/KG S11-SS03 1 / 5 0.004 - 0.004 2.1E-01 0 / 5 No
205-99-2 Benzo(b)fluoranthene 4.0E-03 J 5.0E-03 J MG/KG S11-SS03 2 / 5 0.004 - 0.004 2.1E+00 0 / 5 No
218-01-9 Chrysene 5.0E-03 J 5.0E-03 J MG/KG S11-SS03 1 / 5 0.004 - 0.004 2.1E+02 0 / 5 No
206-44-0 Fluoranthene 8.0E-03 J 8.0E-03 J MG/KG S11-SS03 1 / 5 0.004 - 0.004 2.2E+03 0 / 5 No
85-01-8 Phenanthrene 6.0E-03 J 6.0E-03 J MG/KG S11-SS03 1 / 5 0.004 - 0.004 1.7E+04 0 / 5 No
129-00-0 Pyrene 8.0E-03 J 8.0E-03 J MG/KG S11-SS03 1 / 5 0.004 - 0.004 1.7E+03 0 / 5 No
7440-38-2 Arsenic 1.2E+01 1.4E+01 MG/KG S11-SS02 5 / 5 0.0945 - 0.0961 1.6E+00 5 / 5 Yes
7440-39-3 Barium 1.1E+02 1.9E+02 MG/KG S11-SS03 5 / 5 0.0212 - 0.0216 1.9E+04 0 / 5 No
7440-43-9 Cadmium 8.3E-01 9.7E-01 MG/KG S11-SS01 5 / 5 0.0235 - 0.024 8.0E+01 0 / 5 No
7440-47-3 Chromium 2.2E+01 2.5E+01 MG/KG S11-SS03 5 / 5 0.165 - 0.168 1.5E+05 0 / 5 No
7439-92-1 Lead 1.5E+01 1.6E+01 MG/KG S11-SS03 5 / 5 0.259 - 0.264 8.0E+02 0 / 5 No
7439-97-6 Mercury 9.5E-03 J 1.8E-02 J MG/KG S11-SS01 5 / 5 0.0081 - 0.0085 3.1E+00 0 / 5 No
7782-49-2 Selenium 1.4E+00 J 1.4E+00 J MG/KG S11-SS03 1 / 5 0.799 - 0.817 5.1E+02 0 / 5 No

Total Soil

CAS Number Analyte Minimum
Detected

Maximum
Detected

Units Location of Maximum 
Detection

Frequency
of

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance

COPC Flag

71-55-6 1,1,1-Trichloroethane 2.0E-03 J 2.0E-03 J MG/KG S11-SS05 1 / 15 0.001 - 0.001 6.4E+02 0 / 15 No
78-93-3 2-Butanone 5.0E-03 J 1.8E-02 J MG/KG S11-SS01 10 / 15 0.004 - 0.005 2.0E+04 0 / 15 No
67-64-1 Acetone 1.5E-02 J 1.2E-01 J MG/KG S11-SS01 15 / 15 0.007 - 0.008 6.3E+04 0 / 15 No
71-43-2 Benzene 7.0E-04 J 7.0E-04 J MG/KG S11-SS02 1 / 15 0.0005 - 0.0006 5.4E+00 0 / 15 No
75-15-0 Carbon disulfide 1.0E-03 J 8.0E-03 MG/KG S11-SS04 3 / 15 0.001 - 0.001 3.7E+02 0 / 15 No
110-82-7 Cyclohexane 1.0E-03 J 1.0E-03 J MG/KG S11-SS02 1 / 15 0.001 - 0.001 1.2E+02 0 / 15 No
108-87-2 Methylcyclohexane 1.0E-03 J 1.0E-03 J MG/KG S11-SS02 1 / 15 0.001 - 0.001 1.4E+02 0 / 15 No
127-18-4 Tetrachloroethene 2.0E-03 J 1.7E-02 MG/KG S11-SS05 5 / 15 0.001 - 0.001 1.1E+02 0 / 15 No
108-88-3 Toluene 2.0E-03 J 2.0E-03 J MG/KG S11-SS02 1 / 15 0.001 - 0.001 8.2E+02 0 / 15 No
56-55-3 Benzo(a)anthracene 5.0E-03 J 5.0E-03 J MG/KG S11-SS03 1 / 15 0.004 - 0.004 2.1E+00 0 / 15 No
50-32-8 Benzo(a)pyrene 4.0E-03 J 4.0E-03 J MG/KG S11-SS03 1 / 15 0.004 - 0.004 2.1E-01 0 / 15 No
205-99-2 Benzo(b)fluoranthene 4.0E-03 J 5.0E-03 J MG/KG S11-SS03 2 / 15 0.004 - 0.004 2.1E+00 0 / 15 No
218-01-9 Chrysene 5.0E-03 J 5.0E-03 J MG/KG S11-SS03 1 / 15 0.004 - 0.004 2.1E+02 0 / 15 No
206-44-0 Fluoranthene 4.0E-03 J 8.0E-03 J MG/KG S11-SS03 2 / 15 0.004 - 0.004 2.2E+03 0 / 15 No
85-01-8 Phenanthrene 6.0E-03 J 6.0E-03 J MG/KG S11-SS03 1 / 15 0.004 - 0.004 1.7E+04 0 / 15 No
129-00-0 Pyrene 6.0E-03 J 8.0E-03 J MG/KG S11-SS03 2 / 15 0.004 - 0.004 1.7E+03 0 / 15 No
7440-38-2 Arsenic 1.2E+01 1.5E+01 J MG/KG S11-SS04 15 / 15 0.0945 - 0.1 1.6E+00 15 / 15 Yes
7440-39-3 Barium 5.4E+01 1.9E+02 MG/KG S11-SS03 15 / 15 0.0212 - 0.023 1.9E+04 0 / 15 No
7440-43-9 Cadmium 7.6E-01 1.0E+00 MG/KG S11-SS04 15 / 15 0.0235 - 0.0256 8.0E+01 0 / 15 No
7440-47-3 Chromium 1.3E+01 2.5E+01 MG/KG S11-SS03 15 / 15 0.165 - 0.179 1.5E+05 0 / 15 No
7439-92-1 Lead 1.1E+01 1.6E+01 MG/KG S11-SS03 15 / 15 0.259 - 0.281 8.0E+02 0 / 15 No
7439-97-6 Mercury 9.5E-03 J 3.1E-02 J MG/KG S11-SS03 15 / 15 0.0081 - 0.0087 3.1E+00 0 / 15 No
7782-49-2 Selenium 1.4E+00 J 1.4E+00 J MG/KG S11-SS03 1 / 15 0.799 - 0.869 5.1E+02 0 / 15 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
Soil saturation value for n-hexane used as surrogate for methylcylcohexane
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-4

Surface Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.4E+01 S11-SS02 5 / 5 1.6E+00 1E-06 NA 9E-06 NA
Arsenic 1.4E+01 S11-SS02 5 / 5 2.6E+02 1E+00 0.05 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.05
Cumulative Corresponding Cancer Riskd 9E-06

Total Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.5E+01 J S11-SS04 15 / 15 1.6E+00 1E-06 NA 1E-05 NA
Arsenic 1.5E+01 J S11-SS04 15 / 15 2.6E+02 1E+00 0.06 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.06
Cumulative Corresponding Cancer Riskd 1E-05

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online].
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-5

History: Former Methylene Chloride Cleaning Tank

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

67-64-1 Acetone 9.0E-03 J 1.7E-02 J MG/KG S12-SS02 2 / 2 0.006 - 0.006 6.3E+04 0 / 2 No
75-15-0 Carbon disulfide 2.0E-03 J 2.0E-03 J MG/KG S12-SS01 1 / 2 0.0008 - 0.0009 3.7E+02 0 / 2 No
75-09-2 Methylene chloride 2.0E-03 J 2.0E-03 J MG/KG S12-SS02 1 / 2 0.002 - 0.002 5.3E+01 0 / 2 No
92-52-4 1,1'-Biphenyl 7.6E-02 7.6E-02 MG/KG S12-SS02 1 / 2 0.018 - 0.019 2.1E+01 0 / 2 No
91-57-6 2-Methylnaphthalene 1.3E-02 J 1.3E-02 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 3.7E+02 0 / 2 No
83-32-9 Acenaphthene 5.0E-03 J 5.0E-03 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 3.3E+03 0 / 2 No
120-12-7 Anthracene 6.0E-03 J 6.0E-03 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 1.7E+04 0 / 2 No
56-55-3 Benzo(a)anthracene 2.0E-02 2.0E-02 MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
50-32-8 Benzo(a)pyrene 1.9E-02 J 1.9E-02 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.1E-01 0 / 2 No
205-99-2 Benzo(b)fluoranthene 3.2E-02 3.2E-02 MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
191-24-2 Benzo(g,h,i)perylene 1.3E-02 J 1.3E-02 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 1.7E+03 0 / 2 No
207-08-9 Benzo(k)fluoranthene 9.0E-03 J 9.0E-03 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.1E+01 0 / 2 No
218-01-9 Chrysene 3.2E-02 3.2E-02 MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.1E+02 0 / 2 No
206-44-0 Fluoranthene 6.7E-02 6.7E-02 MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.2E+03 0 / 2 No
86-73-7 Fluorene 7.0E-03 J 7.0E-03 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.2E+03 0 / 2 No
193-39-5 Indeno(1,2,3-cd)pyrene 8.0E-03 J 8.0E-03 J MG/KG S12-SS02 1 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
85-01-8 Phenanthrene 4.0E-03 J 6.0E-02 MG/KG S12-SS02 2 / 2 0.004 - 0.004 1.7E+04 0 / 2 No

129-00-0 Pyrene 5.0E-02 5.0E-02 MG/KG S12-SS02 1 / 2 0.004 - 0.004 1.7E+03 0 / 2 No
7440-38-2 Arsenic 8.5E+00 1.2E+01 MG/KG S12-SS02 2 / 2 0.0824 - 0.0895 1.6E+00 2 / 2 Yes
7440-39-3 Barium 7.1E+01 7.9E+01 MG/KG S12-SS02 2 / 2 0.0187 - 0.0199 1.9E+04 0 / 2 No
7440-43-9 Cadmium 1.9E-01 J 2.0E-01 J MG/KG S12-SS02 2 / 2 0.0208 - 0.0222 8.0E+01 0 / 2 No
7440-47-3 Chromium 8.7E+00 1.7E+01 MG/KG S12-SS02 2 / 2 0.146 - 0.155 1.5E+05 0 / 2 No
7439-92-1 Lead 3.5E+00 9.0E+00 MG/KG S12-SS02 2 / 2 0.229 - 0.244 8.0E+02 0 / 2 No
7439-97-6 Mercury 2.6E-02 J 2.6E-02 J MG/KG S12-SS02 1 / 2 0.0075 - 0.0077 3.1E+00 0 / 2 No
7782-49-2 Selenium 7.7E-01 J 7.7E-01 J MG/KG S12-SS02 1 / 2 0.707 - 0.754 5.1E+02 0 / 2 No

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

67-64-1 Acetone 9.0E-03 J 1.7E-02 J MG/KG S12-SS01, S12-SS02 3 / 6 0.006 - 0.008 6.3E+04 0 / 6 No
75-15-0 Carbon disulfide 2.0E-03 J 2.0E-03 J MG/KG S12-SS01 1 / 6 0.0008 - 0.001 3.7E+02 0 / 6 No
75-09-2 Methylene chloride 2.0E-03 J 5.0E-03 J MG/KG S12-SS02 2 / 6 0.002 - 0.002 5.3E+01 0 / 6 No
92-52-4 1,1'-Biphenyl 7.6E-02 7.6E-02 MG/KG S12-SS02 1 / 6 0.018 - 0.021 2.1E+01 0 / 6 No
91-57-6 2-Methylnaphthalene 1.3E-02 J 1.3E-02 J MG/KG S12-SS02 1 / 6 0.004 - 0.004 3.7E+02 0 / 6 No
83-32-9 Acenaphthene 5.0E-03 J 5.0E-03 J MG/KG S12-SS02 1 / 6 0.004 - 0.004 3.3E+03 0 / 6 No
120-12-7 Anthracene 6.0E-03 J 6.0E-03 J MG/KG S12-SS02 1 / 6 0.004 - 0.004 1.7E+04 0 / 6 No
56-55-3 Benzo(a)anthracene 6.0E-03 J 2.0E-02 MG/KG S12-SS02 2 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
50-32-8 Benzo(a)pyrene 8.0E-03 J 1.9E-02 J MG/KG S12-SS02 2 / 6 0.004 - 0.004 2.1E-01 0 / 6 No

205-99-2 Benzo(b)fluoranthene 1.1E-02 J 3.2E-02 MG/KG S12-SS02 2 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
191-24-2 Benzo(g,h,i)perylene 6.0E-03 J 1.3E-02 J MG/KG S12-SS02 2 / 6 0.004 - 0.004 1.7E+03 0 / 6 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 9.0E-03 J MG/KG S12-SS02 2 / 6 0.004 - 0.004 2.1E+01 0 / 6 No
117-81-7 Bis(2-ethylhexyl)phthalate 9.8E-02 J 9.8E-02 J MG/KG S12-SS02 1 / 6 0.071 - 0.083 1.2E+02 0 / 6 No
218-01-9 Chrysene 9.0E-03 J 3.2E-02 MG/KG S12-SS02 2 / 6 0.004 - 0.004 2.1E+02 0 / 6 No
206-44-0 Fluoranthene 1.6E-02 J 6.7E-02 MG/KG S12-SS02 2 / 6 0.004 - 0.004 2.2E+03 0 / 6 No
86-73-7 Fluorene 7.0E-03 J 7.0E-03 J MG/KG S12-SS02 1 / 6 0.004 - 0.004 2.2E+03 0 / 6 No
193-39-5 Indeno(1,2,3-cd)pyrene 5.0E-03 J 8.0E-03 J MG/KG S12-SS02 2 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
85-01-8 Phenanthrene 4.0E-03 J 6.0E-02 MG/KG S12-SS02 3 / 6 0.004 - 0.004 1.7E+04 0 / 6 No
129-00-0 Pyrene 1.4E-02 J 5.0E-02 MG/KG S12-SS02 2 / 6 0.004 - 0.004 1.7E+03 0 / 6 No
7440-38-2 Arsenic 7.5E+00 1.4E+01 MG/KG S12-SS02 6 / 6 0.0824 - 0.0975 1.6E+00 6 / 6 Yes
7440-39-3 Barium 6.7E+01 1.4E+02 MG/KG S12-SS02 6 / 6 0.0187 - 0.0217 1.9E+04 0 / 6 No
7440-43-9 Cadmium 9.9E-02 J 2.3E-01 J MG/KG S12-SS01 6 / 6 0.0208 - 0.0241 8.0E+01 0 / 6 No
7440-47-3 Chromium 7.7E+00 2.0E+01 MG/KG S12-SS02 6 / 6 0.146 - 0.169 1.5E+05 0 / 6 No
7439-92-1 Lead 3.5E+00 1.2E+01 MG/KG S12-SS02 6 / 6 0.229 - 0.266 8.0E+02 0 / 6 No
7439-97-6 Mercury 2.5E-02 J 2.6E-02 J MG/KG S12-SS02 2 / 6 0.0073 - 0.0084 3.1E+00 0 / 6 No
7782-49-2 Selenium 7.7E-01 J 7.7E-01 J MG/KG S12-SS02 1 / 6 0.707 - 0.821 5.1E+02 0 / 6 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-6

Surface Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.2E+01 S12-SS02 2 / 2 1.6E+00 1E-06 NA 8E-06 NA
Arsenic 1.2E+01 S12-SS02 2 / 2 2.6E+02 1E+00 0.05 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.05
Cumulative Corresponding Cancer Riskd 8E-06

Total Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.4E+01 S12-SS02 6 / 6 1.6E+00 1E-06 NA 8E-06 NA
Arsenic 1.4E+01 S12-SS02 6 / 6 2.6E+02 1E+00 0.05 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.05
Cumulative Corresponding Cancer Riskd 8E-06

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online].
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-7

History: Two Section Septic Tank System

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

78-93-3 2-Butanone 6.0E-03 J 3.7E-02 J MG/KG S15-SS03 3 / 4 0.004 - 0.005 2.0E+04 0 / 4 No
591-78-6 2-Hexanone 9.0E-03 J 9.0E-03 J MG/KG S15-SS03 1 / 4 0.003 - 0.004 1.4E+02 0 / 4 No
67-64-1 Acetone 2.5E-02 J 1.8E-01 J MG/KG S15-SS01 4 / 4 0.007 - 0.009 6.3E+04 0 / 4 No
75-15-0 Carbon disulfide 3.0E-03 J 1.1E-02 MG/KG S15-SS04 2 / 4 0.0009 - 0.001 3.7E+02 0 / 4 No
75-09-2 Methylene chloride 3.0E-03 J 3.0E-03 J MG/KG S15-SS03 1 / 4 0.002 - 0.003 5.3E+01 0 / 4 No
92-52-4 1,1'-Biphenyl 6.6E-02 6.6E-02 MG/KG S15-SS04 1 / 4 0.019 - 0.18 2.1E+01 0 / 4 No
91-57-6 2-Methylnaphthalene 1.8E-02 J 7.2E-02 MG/KG S15-SS04 2 / 4 0.004 - 0.037 3.7E+02 0 / 4 No
83-32-9 Acenaphthene 4.0E-03 J 1.4E-01 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 3.3E+03 0 / 4 No
208-96-8 Acenaphthylene 5.0E-03 J 2.3E-01 MG/KG S15-SS03 4 / 4 0.004 - 0.037 3.3E+03 0 / 4 No
120-12-7 Anthracene 1.0E-02 J 1.1E+00 MG/KG S15-SS03 4 / 4 0.004 - 0.037 1.7E+04 0 / 4 No
56-55-3 Benzo(a)anthracene 4.0E-02 6.1E+00 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.1E+00 1 / 4 Yes
50-32-8 Benzo(a)pyrene 4.1E-02 6.5E+00 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.1E-01 1 / 4 Yes

205-99-2 Benzo(b)fluoranthene 6.7E-02 8.7E+00 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.1E+00 1 / 4 Yes
191-24-2 Benzo(g,h,i)perylene 3.1E-02 4.7E+00 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 1.7E+03 0 / 4 No
207-08-9 Benzo(k)fluoranthene 2.4E-02 3.7E+00 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.1E+01 0 / 4 No
86-74-8 Carbazole 2.3E-02 J 4.8E-01 MG/KG S15-SS03 3 / 4 0.019 - 0.18 NA -- NA
218-01-9 Chrysene 4.3E-02 6.0E+00 MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.1E+02 0 / 4 No
53-70-3 Dibenz(a,h)anthracene 5.0E-03 J 8.6E-01 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.1E-01 1 / 4 Yes
132-64-9 Dibenzofuran 4.4E-02 2.2E-01 J MG/KG S15-SS03 2 / 4 0.019 - 0.18 1.0E+02 0 / 4 No
206-44-0 Fluoranthene 9.7E-02 1.5E+01 MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.2E+03 0 / 4 No
86-73-7 Fluorene 1.5E-02 J 1.4E-01 J MG/KG S15-SS03 3 / 4 0.004 - 0.037 2.2E+03 0 / 4 No
193-39-5 Indeno(1,2,3-cd)pyrene 3.1E-02 4.5E+00 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 2.1E+00 1 / 4 Yes
85-01-8 Phenanthrene 4.9E-02 6.5E+00 MG/KG S15-SS03 4 / 4 0.004 - 0.037 1.7E+04 0 / 4 No
129-00-0 Pyrene 7.8E-02 1.2E+01 J MG/KG S15-SS03 4 / 4 0.004 - 0.037 1.7E+03 0 / 4 No
7440-38-2 Arsenic 5.2E+00 1.2E+01 J MG/KG S15-SS04 4 / 4 0.0854 - 0.0962 1.6E+00 4 / 4 Yes
7440-39-3 Barium 1.3E+02 3.8E+02 MG/KG S15-SS03 4 / 4 0.0193 - 0.0214 1.9E+04 0 / 4 No
7440-43-9 Cadmium 3.2E-01 J 7.1E-01 MG/KG S15-SS04 4 / 4 0.0214 - 0.0238 8.0E+01 0 / 4 No
7440-47-3 Chromium 1.7E+01 3.1E+01 MG/KG S15-SS04 4 / 4 0.15 - 0.167 1.5E+05 0 / 4 No
7439-92-1 Lead 7.6E+00 2.1E+01 J MG/KG S15-SS01 4 / 4 0.236 - 0.262 8.0E+02 0 / 4 No
7439-97-6 Mercury 1.8E-02 J 3.5E-02 J MG/KG S15-SS01 3 / 4 0.0076 - 0.0082 3.1E+00 0 / 4 No
7782-49-2 Selenium 3.0E+00 6.7E+00 MG/KG S15-SS03 2 / 4 0.729 - 0.81 5.1E+02 0 / 4 No
7440-22-4 Silver 9.6E-01 9.6E-01 MG/KG S15-SS03 1 / 4 0.0889 - 0.0989 5.1E+02 0 / 4 No



TABLE 6-7

History: Two Section Septic Tank System

Total Soil

CAS Number Analyte
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87-61-6 1,2,3-Trichlorobenzene 1.4E-01 J 1.4E-01 J MG/KG S15-SS03 1 / 12 0.0009 - 0.056 4.9E+01 0 / 12 No
120-82-1 1,2,4-Trichlorobenzene 1.0E-01 J 1.0E-01 J MG/KG S15-SS03 1 / 12 0.0009 - 0.056 2.7E+01 0 / 12 No
78-93-3 2-Butanone 6.0E-03 J 3.7E-02 J MG/KG S15-SS03 7 / 12 0.004 - 0.23 2.0E+04 0 / 12 No
591-78-6 2-Hexanone 9.0E-03 J 9.0E-03 J MG/KG S15-SS03 1 / 12 0.003 - 0.17 1.4E+02 0 / 12 No
67-64-1 Acetone 1.9E-02 J 1.8E-01 J MG/KG S15-SS01 10 / 12 0.007 - 0.4 6.3E+04 0 / 12 No
71-43-2 Benzene 2.8E-01 J 2.8E-01 J MG/KG S15-SS03 1 / 12 0.0005 - 0.028 5.4E+00 0 / 12 No
75-15-0 Carbon disulfide 1.0E-03 J 1.1E-02 MG/KG S15-SS04 4 / 12 0.0009 - 0.056 3.7E+02 0 / 12 No
156-59-2 cis-1,2-Dichloroethene 1.0E-03 J 1.0E-03 J MG/KG S15-SS04 1 / 12 0.0009 - 0.056 2.0E+02 0 / 12 No
100-41-4 Ethylbenzene 2.0E-03 J 3.3E-01 MG/KG S15-SS03 3 / 12 0.0009 - 0.056 2.7E+01 0 / 12 No
98-82-8 Isopropylbenzene 3.1E-02 3.0E+00 MG/KG S15-SS02 3 / 12 0.0009 - 0.056 2.7E+02 0 / 12 No
79-20-9 Methyl acetate 1.6E-01 J 1.7E-01 J MG/KG S15-SS03 2 / 12 0.002 - 0.11 2.9E+04 0 / 12 No
75-09-2 Methylene chloride 3.0E-03 J 3.0E-03 J MG/KG S15-SS03 1 / 12 0.002 - 0.11 5.3E+01 0 / 12 No
91-20-3 Naphthalene 6.8E-02 J 6.8E-02 J MG/KG S15-SS03 1 / 12 0.0009 - 0.056 1.8E+01 0 / 12 No
104-51-8 n-Butylbenzene 1.0E-03 J 8.9E-02 J MG/KG S15-SS03 2 / 12 0.0009 - 0.056 1.1E+02 0 / 12 No
103-65-1 n-Propylbenzene 2.0E-03 J 3.8E-01 MG/KG S15-SS02 3 / 12 0.0009 - 0.056 2.6E+02 0 / 12 No
135-98-8 sec-Butylbenzene 2.0E-03 J 2.9E+00 MG/KG S15-SS02 4 / 12 0.0009 - 0.056 2.7E+02 0 / 12 No
108-88-3 Toluene 8.1E-02 J 8.1E-02 J MG/KG S15-SS03 1 / 12 0.0009 - 0.056 8.2E+02 0 / 12 No
92-52-4 1,1'-Biphenyl 1.9E-02 J 6.6E-02 MG/KG S15-SS04 2 / 12 0.019 - 0.18 2.1E+01 0 / 12 No
91-57-6 2-Methylnaphthalene 4.0E-03 J 7.2E-02 MG/KG S15-SS01, S15-SS04 10 / 12 0.004 - 0.037 3.7E+02 0 / 12 No
83-32-9 Acenaphthene 4.0E-03 J 1.4E-01 J MG/KG S15-SS03 8 / 12 0.004 - 0.037 3.3E+03 0 / 12 No
208-96-8 Acenaphthylene 4.0E-03 J 2.3E-01 MG/KG S15-SS03 10 / 12 0.004 - 0.037 3.3E+03 0 / 12 No
120-12-7 Anthracene 5.0E-03 J 1.1E+00 MG/KG S15-SS03 11 / 12 0.004 - 0.037 1.7E+04 0 / 12 No
56-55-3 Benzo(a)anthracene 1.0E-02 J 6.1E+00 J MG/KG S15-SS03 12 / 12 0.004 - 0.037 2.1E+00 1 / 12 Yes
50-32-8 Benzo(a)pyrene 1.0E-02 J 6.5E+00 J MG/KG S15-SS03 12 / 12 0.004 - 0.037 2.1E-01 1 / 12 Yes
205-99-2 Benzo(b)fluoranthene 1.5E-02 J 8.7E+00 J MG/KG S15-SS03 12 / 12 0.004 - 0.037 2.1E+00 1 / 12 Yes
191-24-2 Benzo(g,h,i)perylene 9.0E-03 J 4.7E+00 J MG/KG S15-SS03 12 / 12 0.004 - 0.037 1.7E+03 0 / 12 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 3.7E+00 J MG/KG S15-SS03 12 / 12 0.004 - 0.037 2.1E+01 0 / 12 No
86-74-8 Carbazole 2.3E-02 J 4.8E-01 MG/KG S15-SS03 5 / 12 0.019 - 0.18 (blank) NA
218-01-9 Chrysene 1.2E-02 J 6.0E+00 MG/KG S15-SS03 12 / 12 0.004 - 0.037 2.1E+02 0 / 12 No
53-70-3 Dibenz(a,h)anthracene 5.0E-03 J 8.6E-01 J MG/KG S15-SS03 9 / 12 0.004 - 0.037 2.1E-01 1 / 12 Yes
132-64-9 Dibenzofuran 2.7E-02 J 2.2E-01 J MG/KG S15-SS03 4 / 12 0.019 - 0.18 1.0E+02 0 / 12 No
206-44-0 Fluoranthene 2.0E-02 J 1.5E+01 MG/KG S15-SS03 12 / 12 0.004 - 0.037 2.2E+03 0 / 12 No
86-73-7 Fluorene 7.0E-03 J 1.4E-01 J MG/KG S15-SS03 8 / 12 0.004 - 0.037 2.2E+03 0 / 12 No
193-39-5 Indeno(1,2,3-cd)pyrene 7.0E-03 J 4.5E+00 J MG/KG S15-SS03 12 / 12 0.004 - 0.037 2.1E+00 1 / 12 Yes
98-95-3 Nitrobenzene 6.6E-02 6.6E-02 MG/KG S15-SS01 1 / 12 0.019 - 0.18 2.4E+01 0 / 12 No
87-86-5 Pentachlorophenol 5.5E-02 J 5.5E-02 J MG/KG S15-SS04 1 / 12 0.038 - 0.37 2.7E+00 0 / 12 No
85-01-8 Phenanthrene 2.6E-02 6.5E+00 MG/KG S15-SS03 12 / 12 0.004 - 0.037 1.7E+04 0 / 12 No
129-00-0 Pyrene 1.9E-02 J 1.2E+01 J MG/KG S15-SS03 12 / 12 0.004 - 0.037 1.7E+03 0 / 12 No
7440-38-2 Arsenic 5.2E+00 1.3E+01 MG/KG S15-SS04 12 / 12 0.0854 - 0.104 1.6E+00 12 / 12 Yes
7440-39-3 Barium 1.1E+02 3.8E+02 MG/KG S15-SS03 12 / 12 0.0193 - 0.0233 1.9E+04 0 / 12 No
7440-43-9 Cadmium 3.2E-01 J 7.3E-01 MG/KG S15-SS04 12 / 12 0.0214 - 0.0254 8.0E+01 0 / 12 No
7440-47-3 Chromium 1.7E+01 3.1E+01 MG/KG S15-SS04 12 / 12 0.15 - 0.178 1.5E+05 0 / 12 No
7439-92-1 Lead 7.6E+00 6.1E+01 J MG/KG S15-SS01 12 / 12 0.236 - 0.279 8.0E+02 0 / 12 No
7439-97-6 Mercury 1.7E-02 J 4.5E+00 J MG/KG S15-SS04 11 / 12 0.0076 - 0.415 3.1E+00 1 / 12 Yes
7782-49-2 Selenium 7.8E-01 J 6.7E+00 MG/KG S15-SS03 4 / 12 0.729 - 0.863 5.1E+02 0 / 12 No
7440-22-4 Silver 9.6E-01 9.6E-01 MG/KG S15-SS03 1 / 12 0.0889 - 0.105 5.1E+02 0 / 12 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
Soil saturation value for cumene used as surrogate for sec-butylbenzene
RSL value for acenaphthene used as surrogate for acenaphthylene
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-8

Surface Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Semi-volatile Organic Compounds (mg/kg)
Benzo(a)anthracene 6.1E+00 J S15-SS03 4 / 4 3.6E+01 1E-06 NA 2E-07 NA
Benzo(a)pyrene 6.5E+00 J S15-SS03 4 / 4 1.6E+00 1E-06 NA 4E-06 NA
Benzo(b)fluoranthene 8.7E+00 J S15-SS03 4 / 4 1.6E+00 1E-06 NA 5E-06 NA
Benzo(k)fluoranthene 3.7E+00 J S15-SS03 4 / 4 1.6E+00 1E-06 NA 2E-06 NA
Chrysene 6.0E+00 S15-SS03 4 / 4 1.6E+00 1E-06 NA 4E-06 NA
Dibenz(a,h)anthracene 8.6E-01 J S15-SS03 4 / 4 1.6E+00 1E-06 NA 5E-07 NA
Indeno(1,2,3-cd)pyrene 4.5E+00 J S15-SS03 4 / 4 1.6E+00 1E-06 NA 3E-06 NA
Metals (mg/kg)
Arsenic 1.2E+01 J S15-SS04 4 / 4 1.6E+00 1E-06 NA 7E-06 NA
Arsenic 1.2E+01 J S15-SS04 4 / 4 2.6E+02 1E+00 0.04 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.04
Cumulative Corresponding Cancer Riskd 3E-05

Total Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Semi-volatile Organic Compounds (mg/kg)
Benzo(a)anthracene 6.1E+00 J S15-SS03 12 / 12 3.6E+01 1E-06 NA 2E-07 NA
Benzo(a)pyrene 6.5E+00 J S15-SS03 12 / 12 1.6E+00 1E-06 NA 4E-06 NA
Benzo(b)fluoranthene 8.7E+00 J S15-SS03 12 / 12 1.6E+00 1E-06 NA 5E-06 NA
Benzo(k)fluoranthene 3.7E+00 J S15-SS03 12 / 12 1.6E+00 1E-06 NA 2E-06 NA
Chrysene 6.0E+00 S15-SS03 12 / 12 1.6E+00 1E-06 NA 4E-06 NA
Dibenz(a,h)anthracene 8.6E-01 J S15-SS03 9 / 12 1.6E+00 1E-06 NA 5E-07 NA
Indeno(1,2,3-cd)pyrene 4.5E+00 J S15-SS03 12 / 12 1.6E+00 1E-06 NA 3E-06 NA
Metals (mg/kg)
Arsenic 1.3E+01 S15-SS04 12 / 12 1.6E+00 1E-06 NA 8E-06 NA
Arsenic 1.3E+01 S15-SS04 12 / 12 2.6E+02 1E+00 0.05 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.05
Cumulative Corresponding Cancer Riskd 3E-05

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online]. 
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-9

History: Stormwater Drainage System

Sediment

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

92-52-4 1,1'-Biphenyl 5.1E-02 J 5.1E-02 J MG/KG S17-SD01 1 / 1 0.027 - 0.027 2.1E+01 0 / 1 No
91-57-6 2-Methylnaphthalene 1.3E-02 J 1.3E-02 J MG/KG S17-SD01 1 / 1 0.005 - 0.005 3.7E+02 0 / 1 No
208-96-8 Acenaphthylene 1.4E-02 J 1.4E-02 J MG/KG S17-SD01 1 / 1 0.005 - 0.005 3.3E+03 0 / 1 No
120-12-7 Anthracene 2.2E-02 J 2.2E-02 J MG/KG S17-SD01 1 / 1 0.005 - 0.005 1.7E+04 0 / 1 No
56-55-3 Benzo(a)anthracene 4.3E-02 4.3E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.1E+00 0 / 1 No
50-32-8 Benzo(a)pyrene 4.7E-02 4.7E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.1E-01 0 / 1 No
205-99-2 Benzo(b)fluoranthene 6.5E-02 6.5E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.1E+00 0 / 1 No
191-24-2 Benzo(g,h,i)perylene 3.8E-02 3.8E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 1.7E+03 0 / 1 No
207-08-9 Benzo(k)fluoranthene 2.5E-02 J 2.5E-02 J MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.1E+01 0 / 1 No
218-01-9 Chrysene 5.5E-02 5.5E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.1E+02 0 / 1 No
53-70-3 Dibenz(a,h)anthracene 1.3E-02 J 1.3E-02 J MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.1E-01 0 / 1 No
206-44-0 Fluoranthene 9.6E-02 9.6E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.2E+03 0 / 1 No
86-73-7 Fluorene 1.0E-02 J 1.0E-02 J MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.2E+03 0 / 1 No
193-39-5 Indeno(1,2,3-cd)pyrene 3.2E-02 3.2E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 2.1E+00 0 / 1 No
87-86-5 Pentachlorophenol 1.3E+00 1.3E+00 MG/KG S17-SD01 1 / 1 0.053 - 0.053 2.7E+00 0 / 1 No
85-01-8 Phenanthrene 5.1E-02 5.1E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 1.7E+04 0 / 1 No
129-00-0 Pyrene 7.7E-02 7.7E-02 MG/KG S17-SD01 1 / 1 0.005 - 0.005 1.7E+03 0 / 1 No
7440-38-2 Arsenic 1.1E+01 1.1E+01 MG/KG S17-SD01 1 / 1 0.125 - 0.125 1.6E+00 1 / 1 Yes
7440-39-3 Barium 1.1E+02 1.1E+02 MG/KG S17-SD01 1 / 1 0.0282 - 0.0282 1.9E+04 0 / 1 No
7440-43-9 Cadmium 2.6E-01 J 2.6E-01 J MG/KG S17-SD01 1 / 1 0.0313 - 0.0313 8.0E+01 0 / 1 No
7440-47-3 Chromium 2.8E+01 2.8E+01 MG/KG S17-SD01 1 / 1 0.219 - 0.219 1.5E+05 0 / 1 No
7439-92-1 Lead 2.1E+01 2.1E+01 MG/KG S17-SD01 1 / 1 0.345 - 0.345 8.0E+02 0 / 1 No
7439-97-6 Mercury 2.3E-02 J 2.3E-02 J MG/KG S17-SD01 1 / 1 0.011 - 0.011 3.1E+00 0 / 1 No
7782-49-2 Selenium 2.9E+00 J 2.9E+00 J MG/KG S17-SD01 1 / 1 1.06 - 1.06 5.1E+02 0 / 1 No

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Minimum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

78-93-3 2-Butanone 5.0E-03 J 5.0E-03 J MG/KG S17-SS01 1 / 3 0.004 - 0.005 2.0E+04 0 / 3 No
67-64-1 Acetone 2.6E-02 J 6.7E-02 J MG/KG S17-SS02 3 / 3 0.007 - 0.008 6.3E+04 0 / 3 No
92-52-4 1,1'-Biphenyl 5.8E-02 5.8E-02 MG/KG S17-SS02 1 / 3 0.02 - 0.021 2.1E+01 0 / 3 No
91-57-6 2-Methylnaphthalene 4.9E-02 4.9E-02 MG/KG S17-SS02 1 / 3 0.004 - 0.004 3.7E+02 0 / 3 No
208-96-8 Acenaphthylene 1.1E-02 J 1.1E-02 J MG/KG S17-SS02 1 / 3 0.004 - 0.004 3.3E+03 0 / 3 No
120-12-7 Anthracene 5.0E-03 J 5.0E-03 J MG/KG S17-SS02 1 / 3 0.004 - 0.004 1.7E+04 0 / 3 No
56-55-3 Benzo(a)anthracene 1.2E-02 J 1.2E-02 J MG/KG S17-SS02 1 / 3 0.004 - 0.004 2.1E+00 0 / 3 No
50-32-8 Benzo(a)pyrene 5.0E-03 J 2.0E-02 J MG/KG S17-SS02 2 / 3 0.004 - 0.004 2.1E-01 0 / 3 No
205-99-2 Benzo(b)fluoranthene 5.0E-03 J 2.4E-02 MG/KG S17-SS02 2 / 3 0.004 - 0.004 2.1E+00 0 / 3 No
191-24-2 Benzo(g,h,i)perylene 6.0E-03 J 2.1E-02 J MG/KG S17-SS02 2 / 3 0.004 - 0.004 1.7E+03 0 / 3 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 5.0E-03 J MG/KG S17-SS01 1 / 3 0.004 - 0.004 2.1E+01 0 / 3 No
218-01-9 Chrysene 5.0E-03 J 1.6E-02 J MG/KG S17-SS02 2 / 3 0.004 - 0.004 2.1E+02 0 / 3 No
53-70-3 Dibenz(a,h)anthracene 4.0E-03 J 4.0E-03 J MG/KG S17-SS01 1 / 3 0.004 - 0.004 2.1E-01 0 / 3 No
206-44-0 Fluoranthene 6.0E-03 J 2.5E-02 MG/KG S17-SS02 2 / 3 0.004 - 0.004 2.2E+03 0 / 3 No
193-39-5 Indeno(1,2,3-cd)pyrene 6.0E-03 J 2.0E-02 J MG/KG S17-SS02 2 / 3 0.004 - 0.004 2.1E+00 0 / 3 No
85-01-8 Phenanthrene 4.0E-03 J 1.4E-02 J MG/KG S17-SS02 2 / 3 0.004 - 0.004 1.7E+04 0 / 3 No
129-00-0 Pyrene 7.0E-03 J 3.0E-02 MG/KG S17-SS02 2 / 3 0.004 - 0.004 1.7E+03 0 / 3 No
7440-38-2 Arsenic 1.2E+01 J 1.4E+01 J MG/KG S17-SS03 3 / 3 0.0958 - 0.099 1.6E+00 3 / 3 Yes
7440-39-3 Barium 9.4E+01 J 2.4E+02 J MG/KG S17-SS03 3 / 3 0.0213 - 0.0218 1.9E+04 0 / 3 No
7440-43-9 Cadmium 9.3E-01 1.9E+00 J MG/KG S17-SS02 3 / 3 0.0237 - 0.0243 8.0E+01 0 / 3 No
7440-47-3 Chromium 1.9E+01 5.8E+01 J MG/KG S17-SS02 3 / 3 0.166 - 0.17 1.5E+05 0 / 3 No
7439-92-1 Lead 1.6E+01 2.0E+01 MG/KG S17-SS02 3 / 3 0.261 - 0.267 8.0E+02 0 / 3 No
7439-97-6 Mercury 1.1E-02 J 1.1E-02 J MG/KG S17-SS02 1 / 3 0.0081 - 0.0087 3.1E+00 0 / 3 No
7782-49-2 Selenium 3.6E+00 3.6E+00 MG/KG S17-SS03 1 / 3 0.806 - 0.825 5.1E+02 0 / 3 No



TABLE 6-9

History: Stormwater Drainage System

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Minimum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

78-93-3 2-Butanone 5.0E-03 J 5.0E-03 J MG/KG S17-SS01 1 / 10 0.004 - 0.005 2.0E+04 0 / 10 No
67-64-1 Acetone 8.0E-03 J 6.7E-02 J MG/KG S17-SS02 10 / 10 0.007 - 0.009 6.3E+04 0 / 10 No
75-15-0 Carbon disulfide 1.0E-03 J 1.0E-03 J MG/KG S17-SS01 1 / 10 0.001 - 0.001 3.7E+02 0 / 10 No
127-18-4 Tetrachloroethene 6.0E-03 6.0E-03 MG/KG S17-SS02 1 / 10 0.001 - 0.001 4.1E+01 0 / 10 No
92-52-4 1,1'-Biphenyl 5.8E-02 5.8E-02 MG/KG S17-SS02 1 / 10 0.018 - 0.022 2.1E+01 0 / 10 No
91-57-6 2-Methylnaphthalene 4.9E-02 4.9E-02 MG/KG S17-SS02 1 / 10 0.004 - 0.004 3.7E+02 0 / 10 No
208-96-8 Acenaphthylene 1.1E-02 J 1.1E-02 J MG/KG S17-SS02 1 / 10 0.004 - 0.004 3.3E+03 0 / 10 No
120-12-7 Anthracene 5.0E-03 J 5.0E-03 J MG/KG S17-SS02 1 / 10 0.004 - 0.004 1.7E+04 0 / 10 No
56-55-3 Benzo(a)anthracene 1.2E-02 J 1.2E-02 J MG/KG S17-SS02 1 / 10 0.004 - 0.004 2.1E+00 0 / 10 No
50-32-8 Benzo(a)pyrene 5.0E-03 J 2.0E-02 J MG/KG S17-SS02 2 / 10 0.004 - 0.004 2.1E-01 0 / 10 No
205-99-2 Benzo(b)fluoranthene 5.0E-03 J 2.4E-02 MG/KG S17-SS02 2 / 10 0.004 - 0.004 2.1E+00 0 / 10 No
191-24-2 Benzo(g,h,i)perylene 6.0E-03 J 2.1E-02 J MG/KG S17-SS02 2 / 10 0.004 - 0.004 1.7E+03 0 / 10 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 5.0E-03 J MG/KG S17-SS01 1 / 10 0.004 - 0.004 2.1E+01 0 / 10 No
218-01-9 Chrysene 5.0E-03 J 1.6E-02 J MG/KG S17-SS02 2 / 10 0.004 - 0.004 2.1E+02 0 / 10 No
53-70-3 Dibenz(a,h)anthracene 4.0E-03 J 4.0E-03 J MG/KG S17-SS01 1 / 10 0.004 - 0.004 2.1E-01 0 / 10 No
206-44-0 Fluoranthene 6.0E-03 J 2.5E-02 MG/KG S17-SS02 3 / 10 0.004 - 0.004 2.2E+03 0 / 10 No
193-39-5 Indeno(1,2,3-cd)pyrene 6.0E-03 J 2.0E-02 J MG/KG S17-SS02 2 / 10 0.004 - 0.004 2.1E+00 0 / 10 No
98-95-3 Nitrobenzene 1.1E-01 1.1E-01 MG/KG S17-SS02 1 / 10 0.018 - 0.022 2.4E+01 0 / 10 No
85-01-8 Phenanthrene 4.0E-03 J 1.4E-02 J MG/KG S17-SS02 5 / 10 0.004 - 0.004 1.7E+04 0 / 10 No
129-00-0 Pyrene 7.0E-03 J 3.0E-02 MG/KG S17-SS02 3 / 10 0.004 - 0.004 1.7E+03 0 / 10 No
7440-38-2 Arsenic 6.6E+00 1.4E+01 MG/KG S17-SS03 10 / 10 0.0841 - 0.104 1.6E+00 10 / 10 Yes
7440-39-3 Barium 4.1E+01 J 2.4E+02 J MG/KG S17-SS03 10 / 10 0.0189 - 0.0233 1.9E+04 0 / 10 No
7440-43-9 Cadmium 2.4E-01 J 1.9E+00 J MG/KG S17-SS02 10 / 10 0.021 - 0.0259 8.0E+01 0 / 10 No
7440-47-3 Chromium 4.2E+00 5.8E+01 J MG/KG S17-SS02 10 / 10 0.147 - 0.182 1.5E+05 0 / 10 No
7439-92-1 Lead 2.7E+00 2.0E+01 MG/KG S17-SS02 10 / 10 0.231 - 0.285 8.0E+02 0 / 10 No
7439-97-6 Mercury 1.1E-02 J 1.7E-02 J MG/KG S17-SS01 5 / 10 0.0071 - 0.009 3.1E+00 0 / 10 No
7782-49-2 Selenium 3.2E+00 3.6E+00 MG/KG S17-SS03 3 / 10 0.713 - 0.882 5.1E+02 0 / 10 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
RSL value for acenaphthene used as surrogate for acenaphthylene
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-10

Sediment

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.1E+01 S17-SD01 1 / 1 1.6E+00 1E-06 NA 7E-06 NA
Arsenic 1.1E+01 S17-SD01 1 / 1 2.6E+02 1E+00 0.04 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.04
Cumulative Corresponding Cancer Riskd 7E-06

Surface and Total Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.4E+01 J S17-SS03 3 / 3 1.6E+00 1E-06 NA 9E-06 NA
Arsenic 1.4E+01 J S17-SS03 3 / 3 2.6E+02 1E+00 0.05 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.05
Cumulative Corresponding Cancer Riskd 9E-06

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online].
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-11

History: Drainage Ditch to Big Thief Creek

Sediment

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

78-93-3 2-Butanone 7.0E-03 J 7.0E-03 J MG/KG S18-SD02 1 / 5 0.004 - 0.007 2.0E+04 0 / 5 No
67-64-1 Acetone 1.7E-02 J 2.7E-02 J MG/KG S18-SD02 2 / 5 0.008 - 0.012 6.3E+04 0 / 5 No
98-82-8 Isopropylbenzene 3.0E-03 J 3.0E-03 J MG/KG S18-SD01 1 / 5 0.001 - 0.002 2.7E+02 0 / 5 No
75-09-2 Methylene chloride 4.0E-03 J 4.0E-03 J MG/KG S18-SD04 1 / 5 0.002 - 0.003 5.3E+01 0 / 5 No
92-52-4 1,1'-Biphenyl 2.2E-02 J 2.7E+00 MG/KG S18-SD02 5 / 5 0.019 - 0.26 2.1E+01 0 / 5 No
91-57-6 2-Methylnaphthalene 6.0E-03 J 6.4E-02 J MG/KG S18-SD01 4 / 5 0.004 - 0.052 3.7E+02 0 / 5 No
208-96-8 Acenaphthylene 7.0E-03 J 7.0E-02 J MG/KG S18-SD01 4 / 5 0.004 - 0.052 3.3E+03 0 / 5 No
120-12-7 Anthracene 8.0E-03 J 2.7E-01 MG/KG S18-SD01 4 / 5 0.004 - 0.052 1.7E+04 0 / 5 No
56-55-3 Benzo(a)anthracene 2.8E-02 7.2E-01 MG/KG S18-SD01 5 / 5 0.004 - 0.052 2.1E+00 0 / 5 No
50-32-8 Benzo(a)pyrene 3.1E-02 7.5E-01 MG/KG S18-SD01 5 / 5 0.004 - 0.052 2.1E-01 1 / 5 Yes
205-99-2 Benzo(b)fluoranthene 4.3E-02 9.3E-01 MG/KG S18-SD01 5 / 5 0.004 - 0.052 2.1E+00 0 / 5 No
191-24-2 Benzo(g,h,i)perylene 2.8E-02 5.6E-01 MG/KG S18-SD01 5 / 5 0.004 - 0.052 1.7E+03 0 / 5 No
207-08-9 Benzo(k)fluoranthene 1.9E-02 J 5.5E-01 MG/KG S18-SD01 5 / 5 0.004 - 0.052 2.1E+01 0 / 5 No
218-01-9 Chrysene 3.2E-02 8.5E-01 J MG/KG S18-SD01 5 / 5 0.004 - 0.052 2.1E+02 0 / 5 No
53-70-3 Dibenz(a,h)anthracene 1.4E-02 J 1.3E-01 J MG/KG S18-SD01 3 / 5 0.004 - 0.052 2.1E-01 0 / 5 No
206-44-0 Fluoranthene 5.7E-02 2.2E+00 MG/KG S18-SD01 5 / 5 0.004 - 0.052 2.2E+03 0 / 5 No
86-73-7 Fluorene 7.0E-03 J 5.5E-01 MG/KG S18-SD01 2 / 5 0.004 - 0.052 2.2E+03 0 / 5 No
193-39-5 Indeno(1,2,3-cd)pyrene 2.8E-02 5.1E-01 MG/KG S18-SD01 5 / 5 0.004 - 0.052 2.1E+00 0 / 5 No
85-01-8 Phenanthrene 2.2E-02 J 1.1E+00 MG/KG S18-SD01 5 / 5 0.004 - 0.052 1.7E+04 0 / 5 No
129-00-0 Pyrene 5.1E-02 1.6E+00 J MG/KG S18-SD01 5 / 5 0.004 - 0.052 1.7E+03 0 / 5 No
7440-38-2 Arsenic 6.5E+00 J 1.6E+01 MG/KG S18-SD04 5 / 5 0.0932 - 0.126 1.6E+00 5 / 5 Yes
7440-39-3 Barium 4.2E+01 1.6E+02 MG/KG S18-SD05 5 / 5 0.021 - 0.0283 1.9E+04 0 / 5 No
7440-43-9 Cadmium 8.2E-02 J 7.1E-01 J MG/KG S18-SD01 5 / 5 0.0233 - 0.0314 8.0E+01 0 / 5 No
7440-47-3 Chromium 1.5E+01 4.7E+01 J MG/KG S18-SD01 5 / 5 0.163 - 0.22 1.5E+05 0 / 5 No
7439-92-1 Lead 8.9E+00 3.3E+01 J MG/KG S18-SD01 5 / 5 0.256 - 0.345 8.0E+02 0 / 5 No
7439-97-6 Mercury 1.4E-02 J 2.2E-02 J MG/KG S18-SD01 3 / 5 0.0079 - 0.0105 3.1E+00 0 / 5 No
7782-49-2 Selenium 2.0E+00 J 4.4E+00 MG/KG S18-SD04 4 / 5 0.793 - 1.07 5.1E+02 0 / 5 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
RSL value for acenaphthene used as surrogate for acenaphthylene
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-12

Sediment

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Semi-volatile Organic Compounds (mg/kg)
Benzo(a)anthracene 7.2E-01 S18-SD01 5 / 5 3.6E+01 1E-06 NA 2E-08 NA
Benzo(a)pyrene 7.5E-01 S18-SD01 5 / 5 1.6E+00 1E-06 NA 5E-07 NA
Benzo(b)fluoranthene 9.3E-01 S18-SD01 5 / 5 1.6E+00 1E-06 NA 6E-07 NA
Benzo(k)fluoranthene 5.5E-01 S18-SD01 5 / 5 1.6E+00 1E-06 NA 3E-07 NA
Chrysene 8.5E-01 J S18-SD01 5 / 5 1.6E+00 1E-06 NA 5E-07 NA
Dibenz(a,h)anthracene 1.3E-01 J S18-SD01 3 / 5 1.6E+00 1E-06 NA 8E-08 NA
Indeno(1,2,3-cd)pyrene 5.1E-01 S18-SD01 5 / 5 1.6E+00 1E-06 NA 3E-07 NA
Metals (mg/kg)
Arsenic 1.6E+01 S18-SD04 5 / 5 1.6E+00 1E-06 NA 1E-05 NA
Arsenic 1.6E+01 S18-SD04 5 / 5 2.6E+02 1E+00 0.06 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.06
Cumulative Corresponding Cancer Riskd 1E-05

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online]. 
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-13

History: Drainage Ditch to North

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 2.0E-03 J 2.0E-03 J MG/KG S19-SS02 1 / 2 0.001 - 0.001 2.6E+01 0 / 2 No
78-93-3 2-Butanone 5.0E-03 J 2.2E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.0E+04 0 / 2 No
67-64-1 Acetone 3.8E-02 J 1.3E-01 J MG/KG S19-SS02 2 / 2 0.007 - 0.007 6.3E+04 0 / 2 No
92-52-4 1,1'-Biphenyl 6.6E-02 6.6E-02 MG/KG S19-SS02 1 / 2 0.02 - 0.02 2.1E+01 0 / 2 No
91-57-6 2-Methylnaphthalene 8.0E-03 J 8.0E-03 J MG/KG S19-SS01, S19-SS02 2 / 2 0.004 - 0.004 3.7E+02 0 / 2 No
83-32-9 Acenaphthene 5.0E-03 J 5.0E-03 J MG/KG S19-SS01 1 / 2 0.004 - 0.004 3.3E+03 0 / 2 No
120-12-7 Anthracene 5.0E-03 J 8.0E-03 J MG/KG S19-SS02 2 / 2 0.004 - 0.004 1.7E+04 0 / 2 No
56-55-3 Benzo(a)anthracene 8.0E-03 J 2.0E-02 J MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
50-32-8 Benzo(a)pyrene 1.7E-02 J 3.5E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.1E-01 0 / 2 No
205-99-2 Benzo(b)fluoranthene 2.1E-02 5.0E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
191-24-2 Benzo(g,h,i)perylene 1.5E-02 J 2.6E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 1.7E+03 0 / 2 No
207-08-9 Benzo(k)fluoranthene 1.4E-02 J 3.4E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.1E+01 0 / 2 No
117-81-7 Bis(2-ethylhexyl)phthalate 8.5E-02 J 8.5E-02 J MG/KG S19-SS01 1 / 2 0.079 - 0.081 1.2E+02 0 / 2 No
218-01-9 Chrysene 1.5E-02 J 3.0E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.1E+02 0 / 2 No
53-70-3 Dibenz(a,h)anthracene 9.0E-03 J 1.2E-02 J MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.1E-01 0 / 2 No
206-44-0 Fluoranthene 1.9E-02 J 2.8E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.2E+03 0 / 2 No
86-73-7 Fluorene 6.0E-03 J 6.0E-03 J MG/KG S19-SS01 1 / 2 0.004 - 0.004 2.2E+03 0 / 2 No
193-39-5 Indeno(1,2,3-cd)pyrene 1.3E-02 J 2.2E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
85-01-8 Phenanthrene 2.2E-02 2.2E-02 MG/KG S19-SS01, S19-SS02 2 / 2 0.004 - 0.004 1.7E+04 0 / 2 No
108-95-2 Phenol 3.4E-02 J 3.4E-02 J MG/KG S19-SS02 1 / 2 0.02 - 0.02 1.8E+04 0 / 2 No
129-00-0 Pyrene 1.8E-02 J 2.8E-02 MG/KG S19-SS02 2 / 2 0.004 - 0.004 1.7E+03 0 / 2 No
7440-38-2 Arsenic 1.1E+01 1.3E+01 MG/KG S19-SS01 2 / 2 0.0925 - 0.0948 1.6E+00 2 / 2 Yes
7440-39-3 Barium 8.3E+01 J 1.0E+02 J MG/KG S19-SS01 2 / 2 0.0214 - 0.0218 1.9E+04 0 / 2 No
7440-43-9 Cadmium 8.9E-01 9.7E-01 MG/KG S19-SS02 2 / 2 0.0238 - 0.0242 8.0E+01 0 / 2 No
7440-47-3 Chromium 1.8E+01 2.7E+01 MG/KG S19-SS01 2 / 2 0.167 - 0.169 1.5E+05 0 / 2 No
7439-92-1 Lead 1.3E+01 1.4E+01 J MG/KG S19-SS02 2 / 2 0.262 - 0.266 8.0E+02 0 / 2 No
7439-97-6 Mercury 1.5E-02 J 1.5E-02 J MG/KG S19-SS02 1 / 2 0.0078 - 0.0085 3.1E+00 0 / 2 No

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 2.0E-03 J 2.0E-03 J MG/KG S19-SS02 1 / 6 0.0009 - 0.001 2.6E+01 0 / 6 No
78-93-3 2-Butanone 5.0E-03 J 2.2E-02 MG/KG S19-SS02 2 / 6 0.004 - 0.005 2.0E+04 0 / 6 No
67-64-1 Acetone 1.5E-02 J 1.3E-01 J MG/KG S19-SS02 6 / 6 0.006 - 0.009 6.3E+04 0 / 6 No

100-41-4 Ethylbenzene 9.0E-04 J 9.0E-04 J MG/KG S19-SS02 1 / 6 0.0009 - 0.001 2.7E+01 0 / 6 No
108-87-2 Methylcyclohexane 5.0E-03 J 5.0E-03 J MG/KG S19-SS02 1 / 6 0.0009 - 0.001 1.4E+02 0 / 6 No
92-52-4 1,1'-Biphenyl 6.6E-02 6.6E-02 MG/KG S19-SS02 1 / 6 0.017 - 0.021 2.1E+01 0 / 6 No
91-57-6 2-Methylnaphthalene 8.0E-03 J 8.0E-03 J MG/KG S19-SS01, S19-SS02 2 / 6 0.003 - 0.004 3.7E+02 0 / 6 No
83-32-9 Acenaphthene 5.0E-03 J 5.0E-03 J MG/KG S19-SS01 1 / 6 0.003 - 0.004 3.3E+03 0 / 6 No

120-12-7 Anthracene 5.0E-03 J 8.0E-03 J MG/KG S19-SS02 2 / 6 0.003 - 0.004 1.7E+04 0 / 6 No
56-55-3 Benzo(a)anthracene 8.0E-03 J 2.0E-02 J MG/KG S19-SS02 2 / 6 0.003 - 0.004 2.1E+00 0 / 6 No
50-32-8 Benzo(a)pyrene 5.0E-03 J 3.5E-02 MG/KG S19-SS02 5 / 6 0.003 - 0.004 2.1E-01 0 / 6 No
205-99-2 Benzo(b)fluoranthene 6.0E-03 J 5.0E-02 MG/KG S19-SS02 5 / 6 0.003 - 0.004 2.1E+00 0 / 6 No
191-24-2 Benzo(g,h,i)perylene 4.0E-03 J 2.6E-02 MG/KG S19-SS02 6 / 6 0.003 - 0.004 1.7E+03 0 / 6 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 3.4E-02 MG/KG S19-SS02 5 / 6 0.003 - 0.004 2.1E+01 0 / 6 No
117-81-7 Bis(2-ethylhexyl)phthalate 7.3E-02 J 1.6E-01 J MG/KG S19-SS01 3 / 6 0.07 - 0.085 1.2E+02 0 / 6 No
218-01-9 Chrysene 4.0E-03 J 3.0E-02 MG/KG S19-SS02 5 / 6 0.003 - 0.004 2.1E+02 0 / 6 No
53-70-3 Dibenz(a,h)anthracene 5.0E-03 J 1.2E-02 J MG/KG S19-SS02 6 / 6 0.003 - 0.004 2.1E-01 0 / 6 No
206-44-0 Fluoranthene 6.0E-03 J 2.8E-02 MG/KG S19-SS02 3 / 6 0.003 - 0.004 2.2E+03 0 / 6 No
86-73-7 Fluorene 6.0E-03 J 6.0E-03 J MG/KG S19-SS01 1 / 6 0.003 - 0.004 2.2E+03 0 / 6 No
193-39-5 Indeno(1,2,3-cd)pyrene 4.0E-03 J 2.2E-02 MG/KG S19-SS02 6 / 6 0.003 - 0.004 2.1E+00 0 / 6 No
85-01-8 Phenanthrene 5.0E-03 J 2.2E-02 MG/KG S19-SS01, S19-SS02 5 / 6 0.003 - 0.004 1.7E+04 0 / 6 No
108-95-2 Phenol 3.4E-02 J 3.4E-02 J MG/KG S19-SS02 1 / 6 0.017 - 0.021 1.8E+04 0 / 6 No
129-00-0 Pyrene 4.0E-03 J 2.8E-02 MG/KG S19-SS02 4 / 6 0.003 - 0.004 1.7E+03 0 / 6 No
7440-38-2 Arsenic 4.5E+00 1.3E+01 MG/KG S19-SS01 6 / 6 0.0833 - 0.0986 1.6E+00 6 / 6 Yes
7440-39-3 Barium 5.0E+01 J 1.0E+02 J MG/KG S19-SS01 6 / 6 0.0183 - 0.0226 1.9E+04 0 / 6 No
7440-43-9 Cadmium 5.1E-01 9.7E-01 MG/KG S19-SS02 6 / 6 0.0204 - 0.0251 8.0E+01 0 / 6 No
7440-47-3 Chromium 4.8E+00 2.7E+01 MG/KG S19-SS01 6 / 6 0.142 - 0.176 1.5E+05 0 / 6 No
7439-92-1 Lead 3.8E+00 1.4E+01 J MG/KG S19-SS02 6 / 6 0.224 - 0.277 8.0E+02 0 / 6 No
7439-97-6 Mercury 1.5E-02 J 1.5E-02 J MG/KG S19-SS02 1 / 6 0.007 - 0.0089 3.1E+00 0 / 6 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
Soil saturation value for n-hexane used as surrogate for methylcylcohexane
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-14

Surface and Total Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.3E+01 S19-SS01 2 / 2 1.6E+00 1E-06 NA 8E-06 NA
Arsenic 1.3E+01 S19-SS01 2 / 2 2.6E+02 1E+00 0.05 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.05
Cumulative Corresponding Cancer Riskd 8E-06

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online].
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-15

History: Process Sewer Line

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

78-93-3 2-Butanone 1.0E-02 J 2.1E-02 MG/KG S24-SS05 2 / 8 0.003 - 0.005 2.0E+04 0 / 8 No
67-64-1 Acetone 1.1E-02 J 1.8E-01 J MG/KG S24-SS05 7 / 8 0.006 - 0.008 6.3E+04 0 / 8 No
71-43-2 Benzene 2.0E-03 J 2.0E-03 J MG/KG S24-SS06 1 / 8 0.0004 - 0.0006 5.4E+00 0 / 8 No
75-15-0 Carbon disulfide 2.0E-03 J 8.0E-03 MG/KG S24-SS02 4 / 8 0.0009 - 0.001 3.7E+02 0 / 8 No
110-82-7 Cyclohexane 5.0E-03 J 5.0E-03 J MG/KG S24-SS06 1 / 8 0.0009 - 0.001 1.2E+02 0 / 8 No
100-41-4 Ethylbenzene 1.0E-03 J 1.3E-02 J MG/KG S24-SS04 2 / 8 0.0009 - 0.001 2.7E+01 0 / 8 No
98-82-8 Isopropylbenzene 2.0E-03 J 2.0E-03 J MG/KG S24-SS04 1 / 8 0.0009 - 0.001 2.7E+02 0 / 8 No

179601-23-1 m,p-Xylene 2.0E-03 J 2.0E-03 J MG/KG S24-SS04, S24-SS06 2 / 8 0.0009 - 0.001 2.5E+02 0 / 8 No
108-87-2 Methylcyclohexane 6.0E-03 6.0E-03 MG/KG S24-SS06 1 / 8 0.0009 - 0.001 1.4E+02 0 / 8 No
91-20-3 Naphthalene 3.0E-03 J 3.0E-03 J MG/KG S24-SS04 1 / 8 0.0009 - 0.001 1.8E+01 0 / 8 No
127-18-4 Tetrachloroethene 4.0E-03 J 4.0E-03 J MG/KG S24-SS07 1 / 8 0.0009 - 0.001 4.1E+01 0 / 8 No
108-88-3 Toluene 5.0E-03 J 5.0E-03 J MG/KG S24-SS06 1 / 8 0.0009 - 0.001 8.2E+02 0 / 8 No
92-52-4 1,1'-Biphenyl 2.9E-02 J 3.6E+00 MG/KG S24-SS04 4 / 8 0.018 - 0.2 2.1E+01 0 / 8 No
91-57-6 2-Methylnaphthalene 5.0E-03 J 3.5E+00 MG/KG S24-SS01 7 / 8 0.004 - 0.039 3.7E+02 0 / 8 No
83-32-9 Acenaphthene 5.0E-03 J 7.9E-01 MG/KG S24-SS01 7 / 8 0.004 - 0.039 3.3E+03 0 / 8 No

208-96-8 Acenaphthylene 5.0E-03 J 3.6E-01 MG/KG S24-SS01 7 / 8 0.004 - 0.039 3.3E+03 0 / 8 No
120-12-7 Anthracene 9.0E-03 J 7.8E-01 MG/KG S24-SS01 7 / 8 0.004 - 0.039 1.7E+04 0 / 8 No
56-55-3 Benzo(a)anthracene 6.0E-03 J 4.2E+00 MG/KG S24-SS01 8 / 8 0.004 - 0.039 2.1E+00 1 / 8 Yes
50-32-8 Benzo(a)pyrene 9.0E-03 J 4.1E+00 MG/KG S24-SS02 8 / 8 0.004 - 0.039 2.1E-01 5 / 8 Yes
205-99-2 Benzo(b)fluoranthene 1.6E-02 J 7.4E+00 MG/KG S24-SS01 8 / 8 0.004 - 0.039 2.1E+00 2 / 8 Yes
191-24-2 Benzo(g,h,i)perylene 1.6E-02 J 3.9E+00 MG/KG S24-SS02 8 / 8 0.004 - 0.039 1.7E+03 0 / 8 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 2.5E+00 MG/KG S24-SS02 8 / 8 0.004 - 0.039 2.1E+01 0 / 8 No
117-81-7 Bis(2-ethylhexyl)phthalate 1.3E-01 J 1.3E-01 J MG/KG S24-SS01 1 / 8 0.072 - 0.78 1.2E+02 0 / 8 No
86-74-8 Carbazole 2.5E-02 J 2.8E-01 MG/KG S24-SS01 4 / 8 0.018 - 0.2 NA -- NA
218-01-9 Chrysene 9.0E-03 J 4.5E+00 MG/KG S24-SS01 8 / 8 0.004 - 0.039 2.1E+02 0 / 8 No
53-70-3 Dibenz(a,h)anthracene 1.0E-02 J 9.9E-01 MG/KG S24-SS01 7 / 8 0.004 - 0.039 2.1E-01 2 / 8 Yes
132-64-9 Dibenzofuran 2.4E-02 J 5.8E+00 MG/KG S24-SS01 5 / 8 0.02 - 0.2 1.0E+02 0 / 8 No
206-44-0 Fluoranthene 1.1E-02 J 1.1E+01 MG/KG S24-SS01 8 / 8 0.004 - 0.039 2.2E+03 0 / 8 No
86-73-7 Fluorene 8.0E-03 J 3.3E-01 MG/KG S24-SS04 6 / 8 0.004 - 0.039 2.2E+03 0 / 8 No
193-39-5 Indeno(1,2,3-cd)pyrene 1.2E-02 J 3.8E+00 MG/KG S24-SS02 8 / 8 0.004 - 0.039 2.1E+00 2 / 8 Yes
85-01-8 Phenanthrene 9.0E-03 J 5.2E+00 MG/KG S24-SS01 8 / 8 0.004 - 0.039 1.7E+04 0 / 8 No

108-95-2 Phenol 6.5E-02 6.5E-02 MG/KG S24-SS01 1 / 8 0.018 - 0.2 1.8E+04 0 / 8 No
129-00-0 Pyrene 1.2E-02 J 1.1E+01 MG/KG S24-SS01 8 / 8 0.004 - 0.039 1.7E+03 0 / 8 No
7440-38-2 Arsenic 2.2E+00 1.6E+01 MG/KG S24-SS07 8 / 8 0.0847 - 0.0994 1.6E+00 8 / 8 Yes
7440-39-3 Barium 8.2E+01 7.4E+02 MG/KG S24-SS02 8 / 8 0.0191 - 0.0421 1.9E+04 0 / 8 No
7440-43-9 Cadmium 4.0E-01 J 1.6E+00 MG/KG S24-SS08 8 / 8 0.0212 - 0.0244 8.0E+01 0 / 8 No
7440-47-3 Chromium 1.8E+01 2.7E+01 MG/KG S24-SS07 8 / 8 0.148 - 0.171 1.5E+05 0 / 8 No
7439-92-1 Lead 6.4E+00 2.2E+01 MG/KG S24-SS05 8 / 8 0.233 - 0.268 8.0E+02 0 / 8 No
7439-97-6 Mercury 1.4E-02 J 9.2E-02 J MG/KG S24-SS03 6 / 8 0.0073 - 0.0086 3.1E+00 0 / 8 No
7782-49-2 Selenium 2.0E+00 J 5.0E+00 MG/KG S24-SS01 7 / 8 0.72 - 0.829 5.1E+02 0 / 8 No



TABLE 6-15

History: Process Sewer Line

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

71-55-6 1,1,1-Trichloroethane 2.0E-03 J 2.0E-03 J MG/KG S24-SS02 1 / 24 0.0009 - 0.001 6.4E+02 0 / 24 No
75-34-3 1,1-Dichloroethane 1.0E-03 J 1.0E-03 J MG/KG S24-SS02 1 / 24 0.0009 - 0.001 1.7E+01 0 / 24 No
95-63-6 1,2,4-Trimethylbenzene 5.0E-03 J 5.0E-03 J MG/KG S24-SS02 1 / 24 0.0009 - 0.001 2.6E+01 0 / 24 No
108-67-8 1,3,5-Trimethylbenzene 2.0E-03 J 1.4E-01 MG/KG S24-SS02 2 / 24 0.0009 - 0.001 1.8E+02 0 / 24 No
78-93-3 2-Butanone 4.0E-03 J 2.1E-02 MG/KG S24-SS05 6 / 24 0.003 - 0.005 2.0E+04 0 / 24 No
67-64-1 Acetone 1.1E-02 J 1.8E-01 J MG/KG S24-SS05 19 / 24 0.006 - 0.008 6.3E+04 0 / 24 No
71-43-2 Benzene 2.0E-03 J 2.3E-01 MG/KG S24-SS02 3 / 24 0.0004 - 0.0006 5.4E+00 0 / 24 No
75-25-2 Bromoform 2.0E-03 J 2.0E-03 J MG/KG S24-SS07 1 / 24 0.0009 - 0.001 2.2E+02 0 / 24 No
75-15-0 Carbon disulfide 1.0E-03 J 8.0E-03 MG/KG S24-SS02 6 / 24 0.0009 - 0.001 3.7E+02 0 / 24 No
110-82-7 Cyclohexane 1.0E-03 J 5.0E-03 J MG/KG S24-SS06 2 / 24 0.0009 - 0.001 1.2E+02 0 / 24 No
100-41-4 Ethylbenzene 1.0E-03 J 5.3E+00 MG/KG S24-SS02 5 / 24 0.0009 - 0.049 2.7E+01 0 / 24 No
98-82-8 Isopropylbenzene 2.0E-03 J 3.1E-01 MG/KG S24-SS02 4 / 24 0.0009 - 0.001 2.7E+02 0 / 24 No

179601-23-1 m,p-Xylene 2.0E-03 J 1.2E-01 MG/KG S24-SS02 5 / 24 0.0009 - 0.001 2.5E+02 0 / 24 No
108-87-2 Methylcyclohexane 6.0E-03 6.0E-03 MG/KG S24-SS06 1 / 24 0.0009 - 0.001 1.4E+02 0 / 24 No
91-20-3 Naphthalene 1.0E-03 J 3.0E-03 J MG/KG S24-SS04 3 / 24 0.0009 - 0.001 1.8E+01 0 / 24 No
103-65-1 n-Propylbenzene 3.0E-03 J 2.4E-01 MG/KG S24-SS02 3 / 24 0.0009 - 0.001 2.6E+02 0 / 24 No
95-47-6 o-Xylene 3.0E-03 J 1.3E-01 MG/KG S24-SS02 3 / 24 0.0009 - 0.001 3.0E+02 0 / 24 No
135-98-8 sec-Butylbenzene 1.3E-02 J 1.5E-02 MG/KG S24-SS02 2 / 24 0.0009 - 0.001 2.7E+02 0 / 24 No
100-42-5 Styrene 2.2E-01 J 2.2E-01 J MG/KG S24-SS02 1 / 24 0.0009 - 0.049 8.7E+02 0 / 24 No
127-18-4 Tetrachloroethene 3.0E-03 J 8.0E-03 MG/KG S24-SS07 4 / 24 0.0009 - 0.001 4.1E+01 0 / 24 No
108-88-3 Toluene 5.0E-03 J 1.2E-01 MG/KG S24-SS02 2 / 24 0.0009 - 0.001 8.2E+02 0 / 24 No
92-52-4 1,1'-Biphenyl 2.9E-02 J 3.6E+00 MG/KG S24-SS04 5 / 24 0.018 - 0.2 2.1E+01 0 / 24 No
95-50-1 1,2-Dichlorobenzene 1.0E-03 J 1.0E-03 J MG/KG S24-SS07 1 / 24 0.0009 - 0.001 3.8E+02 0 / 24 No
91-57-6 2-Methylnaphthalene 4.0E-03 J 3.5E+00 MG/KG S24-SS01 8 / 24 0.004 - 0.039 3.7E+02 0 / 24 No
83-32-9 Acenaphthene 5.0E-03 J 7.9E-01 MG/KG S24-SS01 8 / 24 0.004 - 0.039 3.3E+03 0 / 24 No
208-96-8 Acenaphthylene 5.0E-03 J 3.6E-01 MG/KG S24-SS01 12 / 24 0.004 - 0.039 3.3E+03 0 / 24 No
120-12-7 Anthracene 8.0E-03 J 7.8E-01 MG/KG S24-SS01 9 / 24 0.004 - 0.039 1.7E+04 0 / 24 No
56-55-3 Benzo(a)anthracene 6.0E-03 J 4.2E+00 MG/KG S24-SS01 10 / 24 0.004 - 0.039 2.1E+00 1 / 24 Yes
50-32-8 Benzo(a)pyrene 9.0E-03 J 4.1E+00 MG/KG S24-SS02 10 / 24 0.004 - 0.039 2.1E-01 5 / 24 Yes
205-99-2 Benzo(b)fluoranthene 4.0E-03 J 7.4E+00 MG/KG S24-SS01 12 / 24 0.004 - 0.039 2.1E+00 2 / 24 Yes
191-24-2 Benzo(g,h,i)perylene 1.6E-02 J 3.9E+00 MG/KG S24-SS02 10 / 24 0.004 - 0.039 1.7E+03 0 / 24 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 2.5E+00 MG/KG S24-SS02 10 / 24 0.004 - 0.039 2.1E+01 0 / 24 No
117-81-7 Bis(2-ethylhexyl)phthalate 1.3E-01 J 1.3E-01 J MG/KG S24-SS01 1 / 24 0.072 - 0.78 1.2E+02 0 / 24 No
86-74-8 Carbazole 2.5E-02 J 2.8E-01 MG/KG S24-SS01 4 / 24 0.018 - 0.2 NA -- NA
218-01-9 Chrysene 9.0E-03 J 4.5E+00 MG/KG S24-SS01 10 / 24 0.004 - 0.039 2.1E+02 0 / 24 No
53-70-3 Dibenz(a,h)anthracene 8.0E-03 J 9.9E-01 MG/KG S24-SS01 9 / 24 0.004 - 0.039 2.1E-01 2 / 24 Yes
132-64-9 Dibenzofuran 2.4E-02 J 5.8E+00 MG/KG S24-SS01 5 / 24 0.018 - 0.2 1.0E+02 0 / 24 No
206-44-0 Fluoranthene 4.0E-03 J 1.1E+01 MG/KG S24-SS01 13 / 24 0.004 - 0.039 2.2E+03 0 / 24 No
86-73-7 Fluorene 5.0E-03 J 3.3E-01 MG/KG S24-SS04 10 / 24 0.004 - 0.039 2.2E+03 0 / 24 No
193-39-5 Indeno(1,2,3-cd)pyrene 1.2E-02 J 3.8E+00 MG/KG S24-SS02 10 / 24 0.004 - 0.039 2.1E+00 2 / 24 Yes
85-01-8 Phenanthrene 6.0E-03 J 5.2E+00 MG/KG S24-SS01 13 / 24 0.004 - 0.039 1.7E+04 0 / 24 No
108-95-2 Phenol 6.5E-02 6.5E-02 MG/KG S24-SS01 1 / 24 0.018 - 0.2 1.8E+04 0 / 24 No
129-00-0 Pyrene 5.0E-03 J 1.1E+01 MG/KG S24-SS01 13 / 24 0.004 - 0.039 1.7E+03 0 / 24 No
7440-38-2 Arsenic 2.2E+00 1.9E+01 MG/KG S24-SS02 24 / 24 0.0847 - 0.1 1.6E+00 24 / 24 Yes
7440-39-3 Barium 4.9E+01 7.4E+02 MG/KG S24-SS02 24 / 24 0.0189 - 0.0421 1.9E+04 0 / 24 No
7440-43-9 Cadmium 4.0E-01 J 1.6E+00 MG/KG S24-SS08 24 / 24 0.021 - 0.0252 8.0E+01 0 / 24 No
7440-47-3 Chromium 7.4E+00 3.2E+01 MG/KG S24-SS06 24 / 24 0.147 - 0.176 1.5E+05 0 / 24 No
7439-92-1 Lead 3.8E+00 2.2E+01 MG/KG S24-SS05 24 / 24 0.231 - 0.277 8.0E+02 0 / 24 No
7439-97-6 Mercury 1.1E-02 J 9.2E-02 J MG/KG S24-SS03 20 / 24 0.0073 - 0.0087 3.1E+00 0 / 24 No
7782-49-2 Selenium 2.0E+00 J 5.0E+00 MG/KG S24-SS01 17 / 24 0.714 - 0.857 5.1E+02 0 / 24 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
Soil saturation value for n-hexane used as surrogate for methylcylcohexane
RSL value for m-xylene used as surrogate for m,p-xylene
Soil saturation value for cumene used as surrogate for sec-butylbenzene
RSL value for acenaphthene used as surrogate for acenaphthylene
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-16

Surface Soil

Analyte
Location of Maximum 

Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Semi-volatile Organic Compounds (mg/kg)
Benzo(a)anthracene 4.2E+00 S24-SS01 8 / 8 3.6E+01 1E-06 NA 1E-07 NA
Benzo(a)pyrene 4.1E+00 S24-SS02 8 / 8 1.6E+00 1E-06 NA 3E-06 NA
Benzo(b)fluoranthene 7.4E+00 S24-SS01 8 / 8 1.6E+00 1E-06 NA 5E-06 NA
Benzo(k)fluoranthene 2.5E+00 S24-SS02 8 / 8 1.6E+00 1E-06 NA 2E-06 NA
Chrysene 4.5E+00 S24-SS01 8 / 8 1.6E+00 1E-06 NA 3E-06 NA
Dibenz(a,h)anthracene 9.9E-01 S24-SS01 7 / 8 1.6E+00 1E-06 NA 6E-07 NA
Indeno(1,2,3-cd)pyrene 3.8E+00 S24-SS02 8 / 8 1.6E+00 1E-06 NA 2E-06 NA
Metals (mg/kg)
Arsenic 1.6E+01 S24-SS07 8 / 8 1.6E+00 1E-06 NA 1E-05 NA
Arsenic 1.6E+01 S24-SS07 8 / 8 2.6E+02 1E+00 0.06 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.06
Cumulative Corresponding Cancer Riskd 2E-05

Total Soil

Analyte
Location of Maximum 

Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Semi-volatile Organic Compounds (mg/kg)
Benzo(a)anthracene 4.2E+00 S24-SS01 10 / 24 3.6E+01 1E-06 NA 1E-07 NA
Benzo(a)pyrene 4.1E+00 S24-SS02 10 / 24 1.6E+00 1E-06 NA 3E-06 NA
Benzo(b)fluoranthene 7.4E+00 S24-SS01 12 / 24 1.6E+00 1E-06 NA 5E-06 NA
Benzo(k)fluoranthene 2.5E+00 S24-SS02 10 / 24 1.6E+00 1E-06 NA 2E-06 NA
Chrysene 4.5E+00 S24-SS01 10 / 24 1.6E+00 1E-06 NA 3E-06 NA
Dibenz(a,h)anthracene 9.9E-01 S24-SS01 9 / 24 1.6E+00 1E-06 NA 6E-07 NA
Indeno(1,2,3-cd)pyrene 3.8E+00 S24-SS02 10 / 24 1.6E+00 1E-06 NA 2E-06 NA
Metals (mg/kg)
Arsenic 1.9E+01 S24-SS02 24 / 24 1.6E+00 1E-06 NA 1E-05 NA
Arsenic 1.9E+01 S24-SS02 24 / 24 2.6E+02 1E+00 0.07 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.07
Cumulative Corresponding Cancer Riskd 3E-05

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online]. 
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-17

History: Former Wastewater Treatment System

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 2.0E-03 J 3.0E-03 J MG/KG S25-SS03 2 / 4 0.0009 - 0.001 2.6E+01 0 / 4 No
78-93-3 2-Butanone 4.0E-03 J 6.0E-03 J MG/KG S25-SS03 2 / 4 0.003 - 0.004 2.0E+04 0 / 4 No
67-64-1 Acetone 1.4E-02 J 2.4E-02 J MG/KG S25-SS04 4 / 4 0.006 - 0.007 6.3E+04 0 / 4 No
71-43-2 Benzene 6.0E-04 J 4.0E-03 J MG/KG S25-SS01, S25-SS03 4 / 4 0.0004 - 0.0005 5.4E+00 0 / 4 No
75-15-0 Carbon disulfide 1.0E-03 J 6.0E-03 MG/KG S25-SS01, S25-SS03 4 / 4 0.0009 - 0.001 3.7E+02 0 / 4 No
110-82-7 Cyclohexane 1.0E-03 J 1.0E-02 MG/KG S25-SS02, S25-SS03 4 / 4 0.0009 - 0.001 1.2E+02 0 / 4 No
100-41-4 Ethylbenzene 3.0E-03 J 3.0E-03 J MG/KG S25-SS01, S25-SS03 2 / 4 0.0009 - 0.001 2.7E+01 0 / 4 No

179601-23-1 m,p-Xylene 3.0E-03 J 4.0E-03 J MG/KG S25-SS03 2 / 4 0.0009 - 0.001 2.5E+02 0 / 4 No
108-87-2 Methylcyclohexane 2.0E-03 J 1.4E-02 MG/KG S25-SS02 4 / 4 0.0009 - 0.001 NA -- NA
75-09-2 Methylene chloride 2.0E-03 J 2.0E-03 J MG/KG S25-SS02 1 / 4 0.002 - 0.002 5.3E+01 0 / 4 No
95-47-6 o-Xylene 1.0E-03 J 2.0E-03 J MG/KG S25-SS03 2 / 4 0.0009 - 0.001 3.0E+02 0 / 4 No
108-88-3 Toluene 1.0E-03 J 9.0E-03 MG/KG S25-SS03 4 / 4 0.0009 - 0.001 8.2E+02 0 / 4 No
92-52-4 1,1'-Biphenyl 3.8E-02 2.2E-01 MG/KG S25-SS04 3 / 4 0.018 - 0.089 2.1E+01 0 / 4 No
95-95-4 2,4,5-Trichlorophenol 2.5E-02 J 2.5E-02 J MG/KG S25-SS02 1 / 4 0.018 - 0.089 6.2E+03 0 / 4 No
91-57-6 2-Methylnaphthalene 1.7E-02 J 4.4E-01 MG/KG S25-SS03 4 / 4 0.004 - 0.018 3.7E+02 0 / 4 No
208-96-8 Acenaphthylene 5.0E-03 J 5.0E-03 J MG/KG S25-SS02 1 / 4 0.004 - 0.018 3.3E+03 0 / 4 No
120-12-7 Anthracene 7.0E-03 J 1.4E-02 J MG/KG S25-SS03 3 / 4 0.004 - 0.018 1.7E+04 0 / 4 No
56-55-3 Benzo(a)anthracene 1.0E-02 J 2.4E-02 MG/KG S25-SS03 3 / 4 0.004 - 0.018 2.1E+00 0 / 4 No
50-32-8 Benzo(a)pyrene 1.4E-02 J 2.6E-02 MG/KG S25-SS03 3 / 4 0.004 - 0.018 2.1E-01 0 / 4 No

205-99-2 Benzo(b)fluoranthene 2.6E-02 3.8E-02 MG/KG S25-SS03 3 / 4 0.004 - 0.018 2.1E+00 0 / 4 No
191-24-2 Benzo(g,h,i)perylene 1.9E-02 J 3.2E-02 MG/KG S25-SS03 3 / 4 0.004 - 0.018 1.7E+03 0 / 4 No
207-08-9 Benzo(k)fluoranthene 1.0E-02 J 1.4E-02 J MG/KG S25-SS03 3 / 4 0.004 - 0.018 2.1E+01 0 / 4 No
117-81-7 Bis(2-ethylhexyl)phthalate 7.6E-02 J 1.8E-01 J MG/KG S25-SS04 2 / 4 0.071 - 0.36 1.2E+02 0 / 4 No
218-01-9 Chrysene 1.9E-02 J 5.4E-02 MG/KG S25-SS03 3 / 4 0.004 - 0.018 2.1E+02 0 / 4 No
53-70-3 Dibenz(a,h)anthracene 7.0E-03 J 7.0E-03 J MG/KG S25-SS03 1 / 4 0.004 - 0.018 2.1E-01 0 / 4 No
132-64-9 Dibenzofuran 7.1E-02 7.1E-02 MG/KG S25-SS03 1 / 4 0.018 - 0.089 1.0E+02 0 / 4 No
206-44-0 Fluoranthene 2.2E-02 3.9E-02 MG/KG S25-SS03 3 / 4 0.004 - 0.018 2.2E+03 0 / 4 No
86-73-7 Fluorene 2.4E-02 2.4E-02 MG/KG S25-SS03 1 / 4 0.004 - 0.018 2.2E+03 0 / 4 No
193-39-5 Indeno(1,2,3-cd)pyrene 1.5E-02 J 1.9E-02 MG/KG S25-SS03 3 / 4 0.004 - 0.018 2.1E+00 0 / 4 No
85-01-8 Phenanthrene 2.4E-02 2.2E-01 MG/KG S25-SS03 4 / 4 0.004 - 0.018 1.7E+04 0 / 4 No
129-00-0 Pyrene 2.3E-02 4.7E-02 MG/KG S25-SS03 4 / 4 0.004 - 0.018 1.7E+03 0 / 4 No
7440-38-2 Arsenic 1.0E+01 4.3E+01 MG/KG S25-SS04 4 / 4 0.0836 - 0.0902 1.6E+00 4 / 4 Yes
7440-39-3 Barium 4.8E+01 9.2E+01 MG/KG S25-SS04 4 / 4 0.019 - 0.0203 1.9E+04 0 / 4 No
7440-43-9 Cadmium 8.6E-01 1.3E+00 MG/KG S25-SS04 4 / 4 0.0211 - 0.0226 8.0E+01 0 / 4 No
7440-47-3 Chromium 1.0E+01 4.3E+01 MG/KG S25-SS04 4 / 4 0.148 - 0.158 1.5E+05 0 / 4 No
7439-92-1 Lead 7.0E+00 2.0E+01 MG/KG S25-SS04 4 / 4 0.232 - 0.248 8.0E+02 0 / 4 No
7439-97-6 Mercury 1.7E-02 J 5.1E-02 J MG/KG S25-SS04 4 / 4 0.0071 - 0.0079 3.1E+00 0 / 4 No
7782-49-2 Selenium 1.1E+00 J 1.5E+00 J MG/KG S25-SS03 2 / 4 0.718 - 0.767 5.1E+02 0 / 4 No



TABLE 6-17

History: Former Wastewater Treatment System

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 2.0E-03 J 5.0E-03 J MG/KG S25-SS03 3 / 12 0.0009 - 0.001 2.6E+01 0 / 12 No
108-67-8 1,3,5-Trimethylbenzene 1.0E+00 J 1.0E+00 J MG/KG S25-SS03 1 / 12 0.0009 - 0.048 1.8E+02 0 / 12 No
78-93-3 2-Butanone 4.0E-03 J 1.4E-02 MG/KG S25-SS03 6 / 12 0.003 - 0.005 2.0E+04 0 / 12 No
67-64-1 Acetone 8.0E-03 J 8.0E-02 J MG/KG S25-SS03 12 / 12 0.006 - 0.008 6.3E+04 0 / 12 No
71-43-2 Benzene 6.0E-04 J 4.0E-03 J MG/KG S25-SS01, S25-SS03 7 / 12 0.0004 - 0.0006 5.4E+00 0 / 12 No
75-15-0 Carbon disulfide 1.0E-03 J 6.0E-03 MG/KG S25-SS01, S25-SS03 4 / 12 0.0009 - 0.001 3.7E+02 0 / 12 No
110-82-7 Cyclohexane 1.0E-03 J 1.0E-02 MG/KG S25-SS02, S25-SS03 4 / 12 0.0009 - 0.001 1.2E+02 0 / 12 No
100-41-4 Ethylbenzene 3.0E-03 J 3.7E+00 J MG/KG S25-SS03 4 / 12 0.0009 - 0.05 2.7E+01 0 / 12 No
98-82-8 Isopropylbenzene 1.8E-02 1.2E+00 J MG/KG S25-SS03 2 / 12 0.0009 - 0.048 2.7E+02 0 / 12 No

179601-23-1 m,p-Xylene 3.0E-03 J 1.5E-01 MG/KG S25-SS03 4 / 12 0.0009 - 0.001 2.5E+02 0 / 12 No
108-87-2 Methylcyclohexane 2.0E-03 J 1.4E-02 MG/KG S25-SS02 4 / 12 0.0009 - 0.001 NA -- NA
75-09-2 Methylene chloride 2.0E-03 J 2.0E-03 J MG/KG S25-SS02 1 / 12 0.002 - 0.002 5.3E+01 0 / 12 No
91-20-3 Naphthalene 1.7E-02 1.7E-02 MG/KG S25-SS03 1 / 12 0.0009 - 0.001 1.8E+01 0 / 12 No
103-65-1 n-Propylbenzene 3.0E-03 J 1.1E+00 J MG/KG S25-SS03 2 / 12 0.0009 - 0.048 2.6E+02 0 / 12 No
95-47-6 o-Xylene 1.0E-03 J 1.3E-01 MG/KG S25-SS03 4 / 12 0.0009 - 0.001 3.0E+02 0 / 12 No
135-98-8 sec-Butylbenzene 6.1E-02 J 6.1E-02 J MG/KG S25-SS03 1 / 12 0.0009 - 0.001 2.7E+02 0 / 12 No
98-06-6 tert-Butylbenzene 1.0E-03 J 1.0E-03 J MG/KG S25-SS03 1 / 12 0.0009 - 0.001 2.7E+02 0 / 12 No
127-18-4 Tetrachloroethene 2.0E-02 2.0E-02 MG/KG S25-SS03 1 / 12 0.0009 - 0.001 4.1E+01 0 / 12 No
108-88-3 Toluene 1.0E-03 J 9.0E-03 MG/KG S25-SS03 6 / 12 0.0009 - 0.001 8.2E+02 0 / 12 No
92-52-4 1,1'-Biphenyl 2.6E-02 J 7.3E+01 J MG/KG S25-SS03 6 / 12 0.018 - 0.41 2.1E+01 1 / 12 Yes
95-95-4 2,4,5-trichlorophenol 2.5E-02 J 2.5E-02 J MG/KG S25-SS02 1 / 12 0.018 - 0.089 6.2E+03 0 / 12 No
91-57-6 2-Methylnaphthalene 6.0E-03 J 4.4E-01 MG/KG S25-SS03 7 / 12 0.004 - 0.018 3.7E+02 0 / 12 No
106-44-5 4-Methylphenol 2.9E-02 J 2.9E-02 J MG/KG S25-SS04 1 / 12 0.018 - 0.089 3.1E+02 0 / 12 No
83-32-9 Acenaphthene 6.0E-03 J 3.9E-02 MG/KG S25-SS04 2 / 12 0.004 - 0.018 3.3E+03 0 / 12 No
208-96-8 Acenaphthylene 5.0E-03 J 1.2E-01 MG/KG S25-SS04 3 / 12 0.004 - 0.018 3.3E+03 0 / 12 No
120-12-7 Anthracene 7.0E-03 J 1.7E-01 MG/KG S25-SS04 5 / 12 0.004 - 0.018 1.7E+04 0 / 12 No
56-55-3 Benzo(a)anthracene 1.0E-02 J 7.0E-01 MG/KG S25-SS04 5 / 12 0.004 - 0.018 2.1E+00 0 / 12 No
50-32-8 Benzo(a)pyrene 1.4E-02 J 7.2E-01 MG/KG S25-SS04 5 / 12 0.004 - 0.018 2.1E-01 1 / 12 Yes
205-99-2 Benzo(b)fluoranthene 9.0E-03 J 8.8E-01 MG/KG S25-SS04 6 / 12 0.004 - 0.018 2.1E+00 0 / 12 No
191-24-2 Benzo(g,h,i)perylene 1.9E-02 J 5.3E-01 MG/KG S25-SS04 5 / 12 0.004 - 0.018 1.7E+03 0 / 12 No
207-08-9 Benzo(k)fluoranthene 1.0E-02 J 3.9E-01 MG/KG S25-SS04 5 / 12 0.004 - 0.018 2.1E+01 0 / 12 No
117-81-7 Bis(2-ethylhexyl)phthalate 7.6E-02 J 4.2E-01 MG/KG S25-SS03 3 / 12 0.071 - 0.36 1.2E+02 0 / 12 No
86-74-8 Carbazole 2.7E-02 J 2.7E-02 J MG/KG S25-SS04 1 / 12 0.018 - 0.089 NA -- NA
218-01-9 Chrysene 1.0E-02 J 6.4E-01 MG/KG S25-SS04 6 / 12 0.004 - 0.018 2.1E+02 0 / 12 No
53-70-3 Dibenz(a,h)anthracene 5.0E-03 J 1.0E-01 MG/KG S25-SS04 3 / 12 0.004 - 0.018 2.1E-01 0 / 12 No
132-64-9 Dibenzofuran 3.6E-02 J 2.9E-01 J MG/KG S25-SS03 3 / 12 0.018 - 0.089 1.0E+02 0 / 12 No
206-44-0 Fluoranthene 2.2E-02 1.5E+00 MG/KG S25-SS04 5 / 12 0.004 - 0.018 2.2E+03 0 / 12 No
86-73-7 Fluorene 2.4E-02 5.0E-02 MG/KG S25-SS04 2 / 12 0.004 - 0.018 2.2E+03 0 / 12 No
193-39-5 Indeno(1,2,3-cd)pyrene 1.5E-02 J 4.7E-01 MG/KG S25-SS04 5 / 12 0.004 - 0.018 2.1E+00 0 / 12 No
85-01-8 Phenanthrene 2.4E-02 5.7E-01 MG/KG S25-SS04 7 / 12 0.004 - 0.018 1.7E+04 0 / 12 No
129-00-0 Pyrene 2.3E-02 1.3E+00 MG/KG S25-SS04 6 / 12 0.004 - 0.018 1.7E+03 0 / 12 No
7440-38-2 Arsenic 1.0E+01 4.3E+01 MG/KG S25-SS04 12 / 12 0.0836 - 0.1 1.6E+00 12 / 12 Yes
7440-39-3 Barium 4.8E+01 1.9E+02 MG/KG S25-SS04 12 / 12 0.019 - 0.0225 1.9E+04 0 / 12 No
7440-43-9 Cadmium 8.6E-01 1.5E+00 MG/KG S25-SS01 12 / 12 0.0211 - 0.025 8.0E+01 0 / 12 No
7440-47-3 Chromium 1.0E+01 4.3E+01 MG/KG S25-SS04 12 / 12 0.148 - 0.175 1.5E+05 0 / 12 No
7439-92-1 Lead 7.0E+00 4.9E+01 MG/KG S25-SS04 12 / 12 0.232 - 0.275 8.0E+02 0 / 12 No
7439-97-6 Mercury 1.7E-02 J 2.5E-01 MG/KG S25-SS04 12 / 12 0.0071 - 0.0086 3.1E+00 0 / 12 No
7782-49-2 Selenium 1.1E+00 J 3.4E+00 J MG/KG S25-SS03 8 / 12 0.718 - 0.851 5.1E+02 0 / 12 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
RSL value for m-xylene used as surrogate for m,p-xylene
Soil saturation value for cumene used as surrogate for sec- and tert-butylbenzene
RSL value for acenaphthene used as surrogate for acenaphthylene
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium
RSL value for n-hexane used as surrogate for methylcylcohexane
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TABLE 6-19

History: Former Used Filter Sand Pile

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

78-93-3 2-Butanone 7.0E-03 J 1.2E-02 J MG/KG S29-SS01 2 / 2 0.004 - 0.005 2.0E+04 0 / 2 No
67-64-1 Acetone 7.8E-02 J 1.0E-01 J MG/KG S29-SS01 2 / 2 0.007 - 0.008 6.3E+04 0 / 2 No
71-43-2 Benzene 1.0E-03 J 1.0E-03 J MG/KG S29-SS01 1 / 2 0.0005 - 0.0006 5.4E+00 0 / 2 No
75-15-0 Carbon disulfide 4.0E-03 J 4.0E-03 J MG/KG S29-SS01 1 / 2 0.001 - 0.001 3.7E+02 0 / 2 No
110-82-7 Cyclohexane 2.0E-03 J 2.0E-03 J MG/KG S29-SS01 1 / 2 0.001 - 0.001 1.2E+02 0 / 2 No
108-87-2 Methylcyclohexane 2.0E-03 J 2.0E-03 J MG/KG S29-SS01 1 / 2 0.001 - 0.001 NA -- NA
108-88-3 Toluene 1.0E-03 J 1.0E-03 J MG/KG S29-SS01 1 / 2 0.001 - 0.001 8.2E+02 0 / 2 No
56-55-3 Benzo(a)anthracene 5.0E-03 J 1.3E-02 J MG/KG S29-SS01 2 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
50-32-8 Benzo(a)pyrene 7.0E-03 J 2.0E-02 J MG/KG S29-SS01 2 / 2 0.004 - 0.004 2.1E-01 0 / 2 No
205-99-2 Benzo(b)fluoranthene 1.0E-02 J 2.5E-02 MG/KG S29-SS01 2 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
191-24-2 Benzo(g,h,i)perylene 7.0E-03 J 2.1E-02 MG/KG S29-SS01 2 / 2 0.004 - 0.004 1.7E+03 0 / 2 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 1.2E-02 J MG/KG S29-SS01 2 / 2 0.004 - 0.004 2.1E+01 0 / 2 No
218-01-9 Chrysene 6.0E-03 J 1.7E-02 J MG/KG S29-SS01 2 / 2 0.004 - 0.004 2.1E+02 0 / 2 No
206-44-0 Fluoranthene 1.0E-02 J 2.3E-02 MG/KG S29-SS01 2 / 2 0.004 - 0.004 2.2E+03 0 / 2 No
193-39-5 Indeno(1,2,3-cd)pyrene 5.0E-03 J 1.4E-02 J MG/KG S29-SS01 2 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
85-01-8 Phenanthrene 5.0E-03 J 1.2E-02 J MG/KG S29-SS01 2 / 2 0.004 - 0.004 1.7E+04 0 / 2 No
108-95-2 Phenol 2.7E-02 J 2.7E-02 J MG/KG S29-SS01 1 / 2 0.02 - 0.021 1.8E+04 0 / 2 No
129-00-0 Pyrene 1.0E-02 J 2.3E-02 MG/KG S29-SS01 2 / 2 0.004 - 0.004 1.7E+03 0 / 2 No
7440-38-2 Arsenic 6.8E+00 1.5E+01 MG/KG S29-SS01 2 / 2 0.0928 - 0.095 1.6E+00 2 / 2 Yes
7440-39-3 Barium 8.7E+01 1.0E+02 MG/KG S29-SS01 2 / 2 0.0209 - 0.0218 1.9E+04 0 / 2 No
7440-43-9 Cadmium 1.1E+00 1.5E+00 MG/KG S29-SS01 2 / 2 0.0232 - 0.0242 8.0E+01 0 / 2 No
7440-47-3 Chromium 2.2E+01 2.3E+01 MG/KG S29-SS01 2 / 2 0.162 - 0.169 1.5E+05 0 / 2 No
7439-92-1 Lead 1.6E+01 2.4E+01 MG/KG S29-SS01 2 / 2 0.255 - 0.266 8.0E+02 0 / 2 No
7439-97-6 Mercury 1.7E-02 J 2.9E-02 J MG/KG S29-SS01 2 / 2 0.0083 - 0.0085 3.1E+00 0 / 2 No
7782-49-2 Selenium 2.4E+00 3.6E+00 MG/KG S29-SS01 2 / 2 0.789 - 0.823 5.1E+02 0 / 2 No

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection

Frequency
of

Detection

Range of 
Detection Limits

Screening
Level

Frequency of 
Exceedance COPC Flag

78-93-3 2-Butanone 7.0E-03 J 1.2E-02 J MG/KG S29-SS01 2 / 6 0.004 - 0.005 2.0E+04 0 / 6 No
67-64-1 Acetone 1.4E-02 J 1.0E-01 J MG/KG S29-SS01 6 / 6 0.007 - 0.009 6.3E+04 0 / 6 No
71-43-2 Benzene 1.0E-03 J 1.0E-03 J MG/KG S29-SS01 1 / 6 0.0005 - 0.0006 5.4E+00 0 / 6 No
75-15-0 Carbon disulfide 4.0E-03 J 4.0E-03 J MG/KG S29-SS01 1 / 6 0.001 - 0.001 3.7E+02 0 / 6 No
110-82-7 Cyclohexane 2.0E-03 J 2.0E-03 J MG/KG S29-SS01 1 / 6 0.001 - 0.001 1.2E+02 0 / 6 No
108-87-2 Methylcyclohexane 2.0E-03 J 2.0E-03 J MG/KG S29-SS01 1 / 6 0.001 - 0.001 NA -- NA
108-88-3 Toluene 1.0E-03 J 1.0E-03 J MG/KG S29-SS01 1 / 6 0.001 - 0.001 8.2E+02 0 / 6 No
91-57-6 2-Methylnaphthalene 1.2E-02 J 1.2E-02 J MG/KG S29-SS02 1 / 6 0.004 - 0.004 3.7E+02 0 / 6 No
208-96-8 Acenaphthylene 5.0E-03 J 1.6E-02 J MG/KG S29-SS02 2 / 6 0.004 - 0.004 3.3E+03 0 / 6 No
120-12-7 Anthracene 7.0E-03 J 1.0E-02 J MG/KG S29-SS02 2 / 6 0.004 - 0.004 1.7E+04 0 / 6 No
56-55-3 Benzo(a)anthracene 5.0E-03 J 3.3E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
50-32-8 Benzo(a)pyrene 7.0E-03 J 5.2E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 2.1E-01 0 / 6 No
205-99-2 Benzo(b)fluoranthene 1.0E-02 J 7.9E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
191-24-2 Benzo(g,h,i)perylene 7.0E-03 J 6.7E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 1.7E+03 0 / 6 No
207-08-9 Benzo(k)fluoranthene 5.0E-03 J 3.3E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 2.1E+01 0 / 6 No
218-01-9 Chrysene 6.0E-03 J 5.4E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 2.1E+02 0 / 6 No
53-70-3 Dibenz(a,h)anthracene 6.0E-03 J 1.7E-02 J MG/KG S29-SS02 2 / 6 0.004 - 0.004 2.1E-01 0 / 6 No
206-44-0 Fluoranthene 1.0E-02 J 8.4E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 2.2E+03 0 / 6 No
193-39-5 Indeno(1,2,3-cd)pyrene 5.0E-03 J 4.9E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
85-01-8 Phenanthrene 5.0E-03 J 5.5E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 1.7E+04 0 / 6 No
108-95-2 Phenol 2.7E-02 J 2.7E-02 J MG/KG S29-SS01 1 / 6 0.02 - 0.021 1.8E+04 0 / 6 No
129-00-0 Pyrene 1.0E-02 J 7.2E-02 MG/KG S29-SS02 4 / 6 0.004 - 0.004 1.7E+03 0 / 6 No
7440-38-2 Arsenic 6.8E+00 2.0E+01 MG/KG S29-SS01 6 / 6 0.0928 - 0.0985 1.6E+00 6 / 6 Yes
7440-39-3 Barium 7.5E+01 2.2E+02 MG/KG S29-SS02 6 / 6 0.0209 - 0.0224 1.9E+04 0 / 6 No
7440-43-9 Cadmium 1.1E+00 2.0E+00 MG/KG S29-SS02 6 / 6 0.0232 - 0.0249 8.0E+01 0 / 6 No
7440-47-3 Chromium 2.1E+01 2.4E+01 MG/KG S29-SS01 6 / 6 0.162 - 0.174 1.5E+05 0 / 6 No
7439-92-1 Lead 1.6E+01 6.3E+01 MG/KG S29-SS02 6 / 6 0.255 - 0.274 8.0E+02 0 / 6 No
7439-97-6 Mercury 1.7E-02 J 3.9E-02 J MG/KG S29-SS02 6 / 6 0.0082 - 0.0088 3.1E+00 0 / 6 No
7782-49-2 Selenium 2.4E+00 3.6E+00 MG/KG S29-SS01 6 / 6 0.789 - 0.847 5.1E+02 0 / 6 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10-6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
Soil saturation value for n-hexane used as surrogate for methylcylcohexane
RSL value for acenaphthene used as surrogate for acenaphthylene
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene
RSL value for anthracene used as surrogate for phenanthrene
RSL value for chromium III used as surrogate for chromium



TABLE 6-20

Surface Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.5E+01 S29-SS01 2 / 2 1.6E+00 1E-06 NA 9E-06 NA
Arsenic 1.5E+01 S29-SS01 2 / 2 2.6E+02 1E+00 0.06 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.06
Cumulative Corresponding Cancer Riskd 9E-06

Total Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 2.0E+01 S29-SS01 6 / 6 1.6E+00 1E-06 NA 1E-05 NA
Arsenic 2.0E+01 S29-SS01 6 / 6 2.6E+02 1E+00 0.08 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.08
Cumulative Corresponding Cancer Riskd 1E-05

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online].
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-21

History: Underground Catalyst Storage Tank

Surface Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection
Frequency

of Detection
Range of 

Detection Limits
Screening

Level
Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 1.0E-03 J 1.0E-03 J MG/KG AOD-SS01 1 / 2 0.001 - 0.049 2.6E+01 0 / 2 No
67-64-1 Acetone 4.0E-02 J 4.0E-02 J MG/KG AOD-SS01 1 / 2 0.008 - 0.34 6.3E+04 0 / 2 No
71-43-2 Benzene 1.0E-03 J 7.3E-02 J MG/KG AOD-SS02 2 / 2 0.0005 - 0.024 5.4E+00 0 / 2 No
75-15-0 Carbon disulfide 2.0E-03 J 2.0E-03 J MG/KG AOD-SS01 1 / 2 0.001 - 0.049 3.7E+02 0 / 2 No
110-82-7 Cyclohexane 4.0E-03 J 4.0E-03 J MG/KG AOD-SS01 1 / 2 0.001 - 0.049 1.2E+02 0 / 2 No
100-41-4 Ethylbenzene 2.0E-03 J 6.5E+00 J MG/KG AOD-SS02 2 / 2 0.001 - 0.049 2.7E+01 0 / 2 No
98-82-8 Isopropylbenzene 2.5E-01 J 2.5E-01 J MG/KG AOD-SS02 1 / 2 0.001 - 0.049 2.7E+02 0 / 2 No

179601-23-1 m,p-Xylene 2.0E-03 J 2.1E-01 J MG/KG AOD-SS02 2 / 2 0.001 - 0.049 2.5E+02 0 / 2 No
79-20-9 Methyl acetate 1.2E-01 J 1.2E-01 J MG/KG AOD-SS02 1 / 2 0.002 - 0.098 2.9E+04 0 / 2 No
108-87-2 Methylcyclohexane 5.0E-03 J 5.0E-03 J MG/KG AOD-SS01 1 / 2 0.001 - 0.049 NA -- NA
103-65-1 n-Propylbenzene 9.9E-02 J 9.9E-02 J MG/KG AOD-SS02 1 / 2 0.001 - 0.049 2.6E+02 0 / 2 No
95-47-6 o-Xylene 5.6E-02 J 5.6E-02 J MG/KG AOD-SS02 1 / 2 0.001 - 0.049 3.0E+02 0 / 2 No
108-88-3 Toluene 3.0E-03 J 3.0E-03 J MG/KG AOD-SS01 1 / 2 0.001 - 0.049 8.2E+02 0 / 2 No
91-57-6 2-Methylnaphthalene 8.0E-03 J 1.9E-02 MG/KG AOD-SS01 2 / 2 0.004 - 0.004 3.7E+02 0 / 2 No
83-32-9 Acenaphthene 5.0E-03 J 5.0E-03 J MG/KG AOD-SS02 1 / 2 0.004 - 0.004 3.3E+03 0 / 2 No
120-12-7 Anthracene 9.0E-03 J 9.0E-03 J MG/KG AOD-SS02 1 / 2 0.004 - 0.004 1.7E+04 0 / 2 No
56-55-3 Benzo(a)anthracene 1.2E-02 J 1.2E-02 J MG/KG AOD-SS02 1 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
50-32-8 Benzo(a)pyrene 1.5E-02 J 1.5E-02 J MG/KG AOD-SS02 1 / 2 0.004 - 0.004 2.1E-01 0 / 2 No
205-99-2 Benzo(b)fluoranthene 1.9E-02 J 1.9E-02 J MG/KG AOD-SS02 1 / 2 0.004 - 0.004 2.1E+00 0 / 2 No
191-24-2 Benzo(g,h,i)perylene 1.1E-02 J 1.1E-02 J MG/KG AOD-SS02 1 / 2 0.004 - 0.004 1.7E+03 0 / 2 No
207-08-9 Benzo(k)fluoranthene 1.0E-02 J 1.0E-02 J MG/KG AOD-SS02 1 / 2 0.004 - 0.004 2.1E+01 0 / 2 No
218-01-9 Chrysene 4.0E-03 J 1.7E-02 J MG/KG AOD-SS02 2 / 2 0.004 - 0.004 2.1E+02 0 / 2 No
206-44-0 Fluoranthene 4.0E-02 4.0E-02 MG/KG AOD-SS02 1 / 2 0.004 - 0.004 2.2E+03 0 / 2 No
85-01-8 Phenanthrene 1.6E-02 J 4.6E-02 MG/KG AOD-SS02 2 / 2 0.004 - 0.004 1.7E+04 0 / 2 No
129-00-0 Pyrene 4.0E-03 J 3.4E-02 MG/KG AOD-SS02 2 / 2 0.004 - 0.004 1.7E+03 0 / 2 No

7440-38-2 Arsenic 7.4E+00 8.5E+00 MG/KG AOD-SS02 2 / 2 0.0835 - 0.0977 1.6E+00 2 / 2 Yes
7440-39-3 Barium 2.8E+01 1.2E+02 MG/KG AOD-SS02 2 / 2 0.0184 - 0.022 1.9E+04 0 / 2 No
7440-43-9 Cadmium 5.4E-01 8.7E-01 MG/KG AOD-SS02 2 / 2 0.0205 - 0.0244 8.0E+01 0 / 2 No
7440-47-3 Chromium 5.7E+00 1.5E+01 MG/KG AOD-SS02 2 / 2 0.143 - 0.171 1.5E+05 0 / 2 No
7439-92-1 Lead 3.5E+00 1.1E+01 MG/KG AOD-SS02 2 / 2 0.225 - 0.269 8.0E+02 0 / 2 No
7439-97-6 Mercury 1.5E-02 J 1.5E-02 J MG/KG AOD-SS02 1 / 2 0.0071 - 0.0082 3.1E+00 0 / 2 No

Total Soil

CAS Number Analyte
Minimum
Detected

Concentration

Maximum
Detected

Concentration
Units Location of Maximum 

Detection
Frequency

of Detection
Range of 

Detection Limits
Screening

Level
Frequency of 
Exceedance COPC Flag

95-63-6 1,2,4-Trimethylbenzene 1.0E-03 J 1.0E-03 J MG/KG AOD-SS01 1 / 6 0.001 - 0.049 2.6E+01 0 / 6 No
67-64-1 Acetone 1.7E-02 J 5.6E-02 J MG/KG AOD-SS01 5 / 6 0.007 - 0.34 6.3E+04 0 / 6 No
71-43-2 Benzene 1.0E-03 J 7.3E-02 J MG/KG AOD-SS02 3 / 6 0.0005 - 0.024 5.4E+00 0 / 6 No
75-15-0 Carbon disulfide 2.0E-03 J 2.0E-03 J MG/KG AOD-SS01 1 / 6 0.001 - 0.049 3.7E+02 0 / 6 No
110-82-7 Cyclohexane 4.0E-03 J 4.0E-03 J MG/KG AOD-SS01 1 / 6 0.001 - 0.049 1.2E+02 0 / 6 No
100-41-4 Ethylbenzene 2.0E-03 J 6.5E+00 J MG/KG AOD-SS02 2 / 6 0.001 - 0.049 2.7E+01 0 / 6 No
98-82-8 Isopropylbenzene 2.5E-01 J 2.5E-01 J MG/KG AOD-SS02 1 / 6 0.001 - 0.049 2.7E+02 0 / 6 No

179601-23-1 m,p-Xylene 2.0E-03 J 2.1E-01 J MG/KG AOD-SS02 2 / 6 0.001 - 0.049 2.5E+02 0 / 6 No
79-20-9 Methyl acetate 1.2E-01 J 1.2E-01 J MG/KG AOD-SS02 1 / 6 0.002 - 0.098 2.9E+04 0 / 6 No
108-87-2 Methylcyclohexane 5.0E-03 J 5.0E-03 J MG/KG AOD-SS01 1 / 6 0.001 - 0.049 NA -- NA
103-65-1 n-Propylbenzene 9.9E-02 J 9.9E-02 J MG/KG AOD-SS02 1 / 6 0.001 - 0.049 2.6E+02 0 / 6 No
95-47-6 o-Xylene 5.6E-02 J 5.6E-02 J MG/KG AOD-SS02 1 / 6 0.001 - 0.049 3.0E+02 0 / 6 No
108-88-3 Toluene 3.0E-03 J 3.0E-03 J MG/KG AOD-SS01 1 / 6 0.001 - 0.049 8.2E+02 0 / 6 No
91-57-6 2-Methylnaphthalene 8.0E-03 J 2.0E-02 MG/KG AOD-SS01 4 / 6 0.004 - 0.004 3.7E+02 0 / 6 No
83-32-9 Acenaphthene 5.0E-03 J 5.0E-03 J MG/KG AOD-SS02 1 / 6 0.004 - 0.004 3.3E+03 0 / 6 No
120-12-7 Anthracene 9.0E-03 J 9.0E-03 J MG/KG AOD-SS02 1 / 6 0.004 - 0.004 1.7E+04 0 / 6 No
56-55-3 Benzo(a)anthracene 1.2E-02 J 1.2E-02 J MG/KG AOD-SS02 1 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
50-32-8 Benzo(a)pyrene 1.5E-02 J 1.5E-02 J MG/KG AOD-SS02 1 / 6 0.004 - 0.004 2.1E-01 0 / 6 No
205-99-2 Benzo(b)fluoranthene 4.0E-03 J 1.9E-02 J MG/KG AOD-SS02 2 / 6 0.004 - 0.004 2.1E+00 0 / 6 No
191-24-2 Benzo(g,h,i)perylene 1.1E-02 J 1.1E-02 J MG/KG AOD-SS02 1 / 6 0.004 - 0.004 1.7E+03 0 / 6 No
207-08-9 Benzo(k)fluoranthene 1.0E-02 J 1.0E-02 J MG/KG AOD-SS02 1 / 6 0.004 - 0.004 2.1E+01 0 / 6 No
218-01-9 Chrysene 4.0E-03 J 1.7E-02 J MG/KG AOD-SS02 4 / 6 0.004 - 0.004 2.1E+02 0 / 6 No
206-44-0 Fluoranthene 4.0E-03 J 4.0E-02 MG/KG AOD-SS02 2 / 6 0.004 - 0.004 2.2E+03 0 / 6 No
85-01-8 Phenanthrene 1.6E-02 J 4.6E-02 MG/KG AOD-SS02 4 / 6 0.004 - 0.004 1.7E+04 0 / 6 No
129-00-0 Pyrene 4.0E-03 J 3.4E-02 MG/KG AOD-SS02 4 / 6 0.004 - 0.004 1.7E+03 0 / 6 No

7440-38-2 Arsenic 4.6E+00 1.4E+01 MG/KG AOD-SS02 6 / 6 0.0835 - 0.0977 1.6E+00 6 / 6 Yes
7440-39-3 Barium 1.9E+01 1.2E+02 MG/KG AOD-SS02 6 / 6 0.0184 - 0.022 1.9E+04 0 / 6 No
7440-43-9 Cadmium 3.4E-01 J 1.3E+00 MG/KG AOD-SS02 6 / 6 0.0204 - 0.0244 8.0E+01 0 / 6 No
7440-47-3 Chromium 3.7E+00 1.7E+01 MG/KG AOD-SS02 6 / 6 0.143 - 0.171 1.5E+05 0 / 6 No
7439-92-1 Lead 2.5E+00 1.1E+01 MG/KG AOD-SS02 6 / 6 0.224 - 0.269 8.0E+02 0 / 6 No
7439-97-6 Mercury 1.2E-02 J 1.8E-02 J MG/KG AOD-SS02 3 / 6 0.0071 - 0.0083 3.1E+00 0 / 6 No
7440-22-4 Silver 9.4E-01 9.4E-01 MG/KG AOD-SS02 1 / 6 0.0846 - 0.101 5.1E+02 0 / 6 No

Note:
J = Estimated Value
Screening Level = USEPA Industrial Regional Screening Level (RSL) based on 1x10 -6 or HQ = 0.1 (November 2011).
FOE = Frequency of Exceedance
NA = Not applicable/not available
RSL value for m-xylene used as surrogate for m,p-xylene.
RSL value for pyrene used as surrogate for benzo(g,h,i)perylene.
RSL value for anthracene used as surrogate for phenanthrene.
RSL value for chromium III used as surrogate for chromium.
RSL value for n-hexane used as surrogate for methylcylcohexane.



TABLE 6-22

Surface Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 8.5E+00 AOD-SS02 2 / 2 1.6E+00 1E-06 NA 5E-06 NA
Arsenic 8.5E+00 AOD-SS02 2 / 2 2.6E+02 1E+00 0.03 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.03
Cumulative Corresponding Cancer Riskd 5E-06

Total Soil

Analyte
Location of 

Maximum Detection
Frequency of 

Detection
Industrial
Soil RSL

Acceptable
Risk Level

Corresponding
Hazard Indexa

Corresponding
Cancer Riskb

Target Organ/
Critical Effect

Metals (mg/kg)
Arsenic 1.4E+01 AOD-SS02 6 / 6 1.6E+00 1E-06 NA 9E-06 NA
Arsenic 1.4E+01 AOD-SS02 6 / 6 2.6E+02 1E+00 0.05 NA Skin/vascular

Cumulative Corresponding Hazard Indexc 0.05
Cumulative Corresponding Cancer Riskd 9E-06

a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, November 2011). [Online].
   Available:  http://epa-prgs.ornl.gov/chemicals/index.shtml. 
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum
Detected

Concentration
(Qualifier)

Maximum
Detected

Concentration
(Qualifier)



TABLE 6-23

Cumulative
Cancer Risk

Significant
Contributors to 

Cumulative
Cancer Risk2

Cumulative
Noncancer

HI

Significant
Contributors

to
Cumulative
Noncancer

HI2
Cumulative
Cancer Risk

Significant Contributors to 
Cumulative Cancer Risk2

Cumulative
Noncancer

HI

Significant
Contributors

to
Cumulative
Noncancer

HI2
Cumulative
Cancer Risk

Significant Contributors to 
Cumulative Cancer Risk2

Cumulative
Noncancer

HI

Significant
Contributors

to
Cumulative
Noncancer

HI2
1 -- -- -- -- 2E-05 Benzo(a)pyrene (11%), 

Benzo(b)fluoranthene (17%), 
Benzo(k)fluoranthene (5%), 

Chrysene (10%),
Indeno(1,2,3-cd)pyrene (8%),

Arsenic (47%)

0.06 2E-05 Benzo(a)pyrene (11%), 
Benzo(b)fluoranthene (16%), 
Benzo(k)fluoranthene (5%), 

Chrysene (10%),
Indeno(1,2,3-cd)pyrene (8%),

Arsenic (48%)

0.07

11 -- -- -- -- 9E-06 Arsenic (100%) 0.05 1E-05 Arsenic (100%) 0.06
12 -- -- -- -- 8E-06 Arsenic (100%) 0.05 8E-06 Arsenic (100%) 0.05
15 -- -- -- -- 3E-05 Benzo(a)pyrene (15%), 

Benzo(b)fluoranthene (21%), 
Benzo(k)fluoranthene (9%), 

Chrysene (14%),
Indeno(1,2,3-cd)pyrene (11%),

Arsenic (21%)

0.04 3E-05 Benzo(a)pyrene (15%), 
Benzo(b)fluoranthene (20%), 
Benzo(k)fluoranthene (9%), 

Chrysene (14%),
Indeno(1,2,3-cd)pyrene (10%),

Arsenic (29%)

0.05

17 7E-06 Arsenic (100%) 0.04 9E-06 Arsenic (100%) 0.05 9E-06 Arsenic (100%) 0.05
18 1E-05 Arsenic (100%) 0.06 -- -- -- -- -- -- -- --
19 -- -- -- -- 8E-06 Arsenic (100%) 0.05 8E-06 Arsenic (100%) 0.05
24 -- -- -- -- 2E-05 Arsenic (100%) 0.06 3E-05 Arsenic (100%) 0.07

25-28 -- -- -- -- 3E-05 Arsenic (100%) 0.2 3E-05 Arsenic (100%) 0.5
29 -- -- -- -- 9E-06 Arsenic (100%) 0.06 1E-05 Arsenic (100%) 0.08

AOC D -- -- -- -- 5E-06 Arsenic (100%) 0.03 9E-06 Arsenic (100%) 0.05
1  Surface soil and subsurface soil represent the 0-2 feet and 0-10 feet below ground surface sample depth intervals, respectively. Results for SWMU 18 are for sediment only.
2 Significant contributors to cumulative cancer risk and cumulative noncancer HI are presented for chemicals of potential concern with cancer risks of 1E-06 or greater and for those with noncancer HIs of 1 or greater.
HI = Hazard Index (noncancer)
-- = Medium not sampled

Surface Soil1 Subsurface Soil1Sediment

SWMU/AOC



TABLE 7-1
Determination of Need for Ecological Risk Assessment
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Question 1: Question 2: Question 3:

 Are habitats and 
biota present onsite 
or directly adjacent? Where/Habitat Type

 Are exposure 
pathways potentially 

complete?

Should the 
ecological risk 

assessment (ERA) 
process continue?

SWMU 1 - Former Flaring Pad No No
SWMU 11 - Satellite Accumulation Area - Ethafoam Plant No No
SWMU 12 - Former Methylene Chloride Cleaning Tank No No
SWMU 15 - Two-Section Septic Tank System No No
SWMU 17 - Stormwater Drainage System Yes onsite/aquatic Yes Yes
SWMU 18 - Drainage Ditch to Big Thief Creek Yes onsite/aquatic Yes Yes
SWMU 19 - Drainage Ditch to North Yes onsite/Terrestrial Yes Yes
SWMU 25 - 28 - Former Wastewater Treatment System Yes adjacent/terrestrial (grassland) No No
SWMU 29 - Former Used Filter Sand Pile Yes onsite/terrestrial (grassland) Yes Yes
SWMU 36 - Former 250-gallon Pressurized Sotrage Tank Yes adjacent/aquatic (fire pond) No No
SWMU 37 - Fire Protection Collection Basin Yes onsite/Aquatic (collection basin) No No
AOC D - Underground Catalyst Storage Tank No No

Site

Page 1 of 1



TABLE 7-2
List of Sample Used for the Ecological Risk Assessment
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Depth Analytical Paremeters
Site Station ID Sample ID (feet) Collection Date VOCs SVOCs Metals

S17-SS01 S17-SS01-0002 0 - 2 12/13/2011 X X X
S17-SS02 S17-SS02-0002 0 - 2 12/14/2011 X X X
S17-SS03 S17-SS03-0003 0 - 2 12/8/2011 X X X

SWMU-17
(surface sediment) S17-SD01 S17-SD01 0 - 0.5 1/18/2012

X X X

S18-SD01 S18-SD01 0 - 0.5 1/18/2012 X X X
S18-SD02 0 - 0.5 1/18/2012 X X X

HGR-011812-FD02 0 - 0.5 duplicate X X X
S18-SD03 S18-SD03 0 - 0.5 1/18/2012 X X X
S18-SD04 S18-SD04 0 - 0.5 1/18/2012 X X X
S18-SD05 S18-SD05 0 - 0.5 1/18/2012 X X X
S19-SD01 S19-SS01-0002 0 - 2 12/13/2011 X X X
S19-SD02 S19-SS02-0002 0 - 2 12/13/2011 X X X
S29-SS01 S29-SS01-0002 0 - 1 12/8/2011 X X X
S29-SS02 S29-SS02-0002 0 - 1 12/8/2011 X X X

S18-SD02

SWMU-19
(surface soil)
SWMU-29

(surface soil)

SWMU-17
(surface soil)

SWMU-18
(surface sediment)

Page 1 of 1



Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor

Survival, growth, and 
reproduction of terrestrial soil 
invertebrate communities

Are site related COPC concentrations in surface 
soils sufficient to adversely affect soil invertebrate 
communities?

Comparison of constituent concentrations in surface soils with soil 
screening values

Soil invertebrates 
(earthworms)

Survival, growth, and 
reproduction of terrestrial plant 
communities

Are site-related COPC concentrations in surface 
soils sufficient to adversely affect terrestrial plant 
communities?

Comparison of constituent concentrations in surface soils with soil 
screening values

Terrestrial plants

Are site-related COPC concentrations in surface 
soil sufficient to adversely affect terrestrial reptile 
populations?

Comparison of constituent concentrations in surface soils with soil 
screening values

Are Facility-related constituent concentrations in 
surface soil sufficient to cause adverse effects (on 
growth, survival, or reproduction) to terrestrial 
reptile populations?

Evidence of potential risk to other upper trophic level terrestrial 
receptors evaluated in the ERA

Survival, growth, and 
reproduction of avian terrestrial 
herbivore populations

Are site-related constituent concentrations in 
surface soils sufficient to cause adverse effects 
(on growth, survival, or reproduction) to avian 
receptor populations that may consume terrestrial 
plants from the site?

Comparison of modeled dietary intakes using surface soil 
concentrations with literature-based ingestion screening values; ratios 
>1 based upon the NOAEL-LOAEL range indicate an effect

Mourning dove

Survival, growth, and 
reproduction of avian terrestrial 
insectivore populations

Are site-related COPC concentrations in surface 
soils sufficient to cause adverse effects (on 
growth, survival, or reproduction) to avian receptor 
populations that may consume terrestrial plants 
and soil invertebrates from the site?

Comparison of modeled dietary intakes using surface soil 
concentrations with literature-based ingestion screening values; ratios 
>1 based upon the NOAEL-LOAEL range indicate an effect

American robin

Survival, growth, and 
reproduction of avian terrestrial 
carnivore populations

Are site-related COPC concentrations in surface 
soils sufficient to cause adverse effects (on 
growth, survival, or reproduction) to avian receptor 
populations that may consume small mammals 
from the site?

Comparison of modeled dietary intakes using surface soil 
concentrations with literature-based ingestion screening values; ratios 
>1 based upon the NOAEL-LOAEL range indicate an effect

Red-tailed hawk

Survival, growth, and 
reproduction of mammalian 
terrestrial herbivore populations

Are site-related COPC concentrations in surface 
soils sufficient to cause adverse effects (on 
growth, survival, or reproduction) to mammalian 
receptor populations that may consume terrestrial 
plants from the site?

Comparison of modeled dietary intakes using surface soil 
concentrations with literature-based ingestion screening values; ratios 
>1 based upon the NOAEL-LOAEL range indicate an effect

White-tailed deer

TABLE 7-3
Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Terrestrial Habitats

Survival, growth, and 
reproduction of terrestrial reptile 
populations

Reptiles
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Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor

TABLE 7-3
Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Survival, growth, and 
reproduction of mammalian 
terrestrial invertivore populations

Are site-related COPC concentrations in surface 
soils sufficient to cause adverse effects (on 
growth, survival, or reproduction) to mammalian 
receptor populations that may consume soil 
invertebrates from the site?

Comparison of modeled dietary intakes using surface soil 
concentrations with literature-based ingestion screening values; ratios 
>1 based upon the NOAEL-LOAEL range indicate an effect

Short-tailed shrew

Survival, growth, and 
reproduction of mammalian 
terrestrial omnivore populations

Are site-related COPC concentrations in surface 
soils sufficient to cause adverse effects (on 
growth, survival, or reproduction) to mammalian 
receptor populations that may consume terrestrial 
plants and soil invertebrates from the site?

Comparison of modeled dietary intakes using surface soil 
concentrations with literature-based ingestion screening values; ratios 
>1 based upon the NOAEL-LOAEL range indicate an effect

White-footed mouse

Survival, growth, and 
reproduction of mammalian 
terrestrial carnivore populations

Are site-related COPC constituent concentrations 
in surface soils sufficient to cause adverse effects 
(on growth, survival, or reproduction) to 
mammalian receptor populations that may 
consume small mammals from the site?

Comparison of modeled dietary intakes using surface soil 
concentrations with literature-based ingestion screening values; ratios 
>1 based upon the NOAEL-LOAEL range indicate an effect

Red fox

Survival, growth, and 
reproduction of aquatic and 
benthic invertebrate communities

Are site-related COPC concentrations in sediment 
sufficient to adversely affect aquatic and benthic 
invertebrate communities?

Comparison of constituent concentrations in sediment with medium-
specific screening values

Aquatic and benthic 
invertebrates

Survival, growth, and 
reproduction of aquatic plant 
communities

Are site-related COPC concentrations in sediment 
sufficient to adversely affect aquatic plant 
communities?

Comparison of constituent concentrations in sediment with medium-
specific screening values

Aquatic and wetland 
plants

Comparison of constituent concentrations in sediment with medium-
specific screening values
Evidence of potential risk to other upper trophic level aquatic receptors 
evaluated in the ERA

Comparison of constituent concentrations in sediment with medium-
specific screening values
Evidence of potential risk to other upper trophic level aquatic receptors 
evaluated in the ERA

Aquatic Habitats

Survival, growth, and 
reproduction of amphibian 
populations

Are site-related constituent concentrations in 
sediment sufficient to cause adverse effects (on 
growth, survival, or reproduction) to amphibian 
populations?

Amphibians

Survival, growth, and 
reproduction of aquatic reptile 
populations

Are site-related COPC concentrations in sediment 
sufficient to cause adverse effects (on growth, 
survival, or reproduction) to aquatic reptile 
populations?

Reptiles

Page 2 of 3



Assessment Endpoint Risk Hypothesis Measurement Endpoint Receptor

TABLE 7-3
Assessment Endpoints, Risk Hypotheses, and Measurement Endpoints
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Survival, growth, and 
reproduction of avian aquatic 
omnivore populations

Are Site-related COPC concentrations in sediment 
sufficient to cause adverse effects (on growth, 
survival, or reproduction) to avian receptor 
populations that may consume aquatic/wetland 
prey from the site?

Comparison of modeled dietary intakes using sediment concentrations 
with literature-based ingestion screening values; ratios >1 based upon 
the NOAEL-LOAEL range indicate an effect

Marsh wren

Survival, growth, and 
reproduction of mammalian 
aquatic omnivore populations

Are Site-related COPC concentrations in sediment 
sufficient to cause adverse effects (on growth, 
survival, or reproduction) to mammalian receptor 
populations that may consume aquatic/wetland 
prey from the site?

Comparison of modeled dietary intakes using sediment concentrations 
with literature-based ingestion screening values; ratios >1 based upon 
the NOAEL-LOAEL range indicate an effect

Raccoon

Survival, growth, and 
reproduction of avian aquatic 
herbivore populations

Are Site-related COPC concentrations in sediment 
sufficient to cause adverse effects (on growth, 
survival, or reproduction) to avian receptor 
populations that may consume aquatic plants from 
the site?

Comparison of modeled dietary intakes using sediment concentrations 
with literature-based ingestion screening values; ratios >1 based upon 
the NOAEL-LOAEL range indicate an effect

Mallard duck

Survival, growth, and 
reproduction of mammalian 
aquatic herbivore populations

Are Site-related COPC concentrations in sediment 
sufficient to cause adverse effects (on growth, 
survival, or reproduction) to mammalian receptor 
populations that may consume aquatic plants from 
the site?

Comparison of modeled dietary intakes using sediment concentrations 
with literature-based ingestion screening values; ratios >1 based upon 
the NOAEL-LOAEL range indicate an effect

Muskrat
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Soil Invertebrates
k, Ironton, Ohio

Value Reference Value Reference Value Reference

LN(Plant) = 
0.546*LN(Soil)-0.475 USEPA 2005c

LN(Invert) = 
0.795*LN(Soil)+2.114 USEPA 2005c

LN(small mammal) = 
0.4723*LN(Soil)-1.257 USEPA 2005c

0.041 USEPA 2005d 0.306 USEPA 2005d
LN(small mammal) = 

0.7338*LN(Soil)-1.4599 USEPA 2005d

LN(Plant) = 
0.561*LN(Soil)-1.328 USEPA 2005e

LN(Invert) = 0.807*LN(Soil)-
0.218 USEPA 2005e

LN(small mammal) = 
0.4422*LN(Soil)+0.0761 USEPA 2005e

5.000 Bechtel Jacobs 1998a 20.63 Sample et al. 1998a 0.130 Sample et al. 1998b

LN(Plant) = 
1.104*LN(Soil)-0.677 USEPA 2005f

LN(Invert) = 0.733*LN(Soil)-
0.075 USEPA 2005f

LN(small mammal) = 
0.3764*LN(Soil)-0.4185 USEPA 2005f

the following equation from Travis and Arms 1988 - BCF =10 1.588-(0.578*Kow)

Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight) Soil-Small mammal BAF (dry weight)



Value Reference Value Reference Value Reference
Inorganics
Arsenic 0.690 Bechtel Jacobs 1998b 0.126 Pascoe et al. 1996 -- --
Cadmium 3.073 Bechtel Jacobs 1998b 0.164 Pascoe et al. 1996 -- --
Chromium 0.083 Bechtel Jacobs 1998b 0.038 Krantzberg and Boyd 1992 -- --
Lead 0.326 Bechtel Jacobs 1998b 0.070 Krantzberg and Boyd 1992 -- --
Mercury 2.868 Bechtel Jacobs 1998b 4.580 Cope et al. 1990 -- --
Selenium 1.000 See Text 1.000 See Text -- --
Semivolatile Organics
Acenaphthene 2.040 Maruya et al. 1997 0.037 USEPA 2008 3.92 USEPA 1995a
Acenaphthylene 2.870 USACOE 2010 0.018 USEPA 2008 4.1 USEPA 1996
Anthracene 0.271 Maruya et al. 1997 0.007 USEPA 2008 4.55 USEPA 1995a
Benzo(a)anthracene 1.400 Maruya et al. 1997 0.140 USEPA 2008 5.7 USEPA 1995a
Benzo(a)pyrene 0.191 Maruya et al. 1997 0.002 USEPA 2008 6.11 USEPA 1995a
Benzo(b)fluoranthene 0.160 Maruya et al. 1997 0.002 USEPA 2008 6.2 USEPA 1995a
Benzo(g,h,i)perylene 0.295 Maruya et al. 1997 0.025 USEPA 2008 6.7 USEPA 1995a
Benzo(k)fluoranthene 0.421 Maruya et al. 1997 0.002 USEPA 2008 6.2 USEPA 1995a
Chrysene 0.335 Maruya et al. 1997 0.010 USEPA 2008 5.7 USEPA 1995a
Dibenz(a,h)anthracene 0.602 USACOE 2010 0.002 USEPA 2008 6.69 USEPA 1995a
Fluoranthene 0.312 Maruya et al. 1997 0.006 USEPA 2008 5.12 USEPA 1995a
Fluorene 1.130 Maruya et al. 1997 0.057 USEPA 2008 4.21 USEPA 1995a
Indeno(1,2,3-cd)pyrene 0.355 Maruya et al. 1997 0.014 USEPA 2008 6.65 USEPA 1995a
Phenanthrene 0.652 Maruya et al. 1997 0.024 USEPA 2008 4.55 USEPA 1995a
Pyrene 0.803 Maruya et al. 1997 0.016 USEPA 2008 5.11 USEPA 1995a

Sediment Bioaccumulation Factors For Aquatic Plants and Frogs

Value Reference Value Reference Value Reference
Inorganics
Arsenic 1.103 Bechtel Jacobs 1998a 0.126 Pascoe et al. 1996 -- --
Cadmium 3.250 Baes et al 1984 1.000 See Text -- --
Chromium 0.084 Bechtel Jacobs 1998a 0.038 Krantzberg and Boyd 1992 -- --
Lead 0.468 Bechtel Jacobs 1998a 0.070 Krantzberg and Boyd 1992 -- --
Mercury 5.000 Bechtel Jacobs 1998a 4.580 Cope et al. 1990 -- --
Selenium 3.012 Bechtel Jacobs 1998a 1.000 See Text -- --
Semivolatile Organics
Acenaphthene 0.2564 Maruya et al. 1997 1.000 See Text 3.92 USEPA 1995a
Acenaphthylene 0.1653 Travis and Arms 1988 1.000 See Text 4.1 USEPA 1996
Anthracene 0.1051 Travis and Arms 1988 1.000 See Text 4.55 USEPA 1995a
Benzo(a)anthracene 0.0222 Travis and Arms 1988 1.000 See Text 5.7 USEPA 1995a
Benzo(a)pyrene 0.0135 Travis and Arms 1988 1.000 See Text 6.11 USEPA 1995a
Benzo(b)fluoranthene 0.0174 Travis and Arms 1988 1.000 See Text 6.2 USEPA 1995a
Benzo(g,h,i)perylene 0.0061 Travis and Arms 1988 1.000 See Text 6.7 USEPA 1995a
Benzo(k)fluoranthene 0.0112 Travis and Arms 1988 1.000 See Text 6.2 USEPA 1995a
Chrysene 0.0289 Travis and Arms 1988 1.000 See Text 5.7 USEPA 1995a
Dibenz(a,h)anthracene 0.0068 Travis and Arms 1988 1.000 See Text 6.69 USEPA 1995a
Fluoranthene 0.0617 Travis and Arms 1988 1.000 See Text 5.12 USEPA 1995a
Fluorene 0.1790 Travis and Arms 1988 1.000 See Text 4.21 USEPA 1995a
Indeno(1,2,3-cd)pyrene 0.0061 Travis and Arms 1988 1.000 See Text 6.65 USEPA 1995a
Phenanthrene 0.1154 Travis and Arms 1988 1.000 See Text 4.55 USEPA 1995a
Pyrene 0.0687 Travis and Arms 1988 1.000 See Text 5.11 USEPA 1995a

Sediment to Plant BCF were calculated using the following equation from Travis and Arms 1988 - BCF =101.588-(0.578*Kow)

Notes:
Kow - octanol water coefficient
BCF - bioconcentraton factor
BAF - bioaccumulation factor 

TABLE 7-5
Sediment Bioaccumulation Factors For Benthic Invertebrates and Fish 
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Chemical
Sediment-Invertebrate BAF (dry weight) Sediment-Fish BAF (dry weight) Log Kow

Log Kow

Chemical
Sediment-Plant BCF (dry weight) Sediment-Frog BAF (dry weight)



Value Reference Value Reference Valuea
Max Body 

Weight (kg) Reference
Birds
American robin 0.064 USEPA 1993a 0.0129 allometric equation 0.1583 b 0.103 USEPA 1993a
Mallard 0.064 Bellrose 1980 0.0850 allometric equation 0.1052 1.724 Bellrose 1980
Marsh wren 0.010 Dunning 1993 0.0033 allometric equation 0.0030 b 0.0135 Dunning 1993
Mourning dove 0.105 Tomlinson et al. 1994 0.0175 allometric equation 0.0310 c 0.163 Tomlinson et al. 1994

Red-tailed hawk 0.96 Sample and Suter 1994 0.0680 allometric equation 0.0436 c 1.235 USEPA 1993a
Mammals
Muskrat 0.75 Silva and Downing 1995 0.1426 allometric equation 0.0848 1.50 USEPA 1993a
Red fox 3.17 Silva and Downing 1995 0.4115 allometric equation 0.3120 b 4.87 Silva and Downing 1995

Short-tailed shrew 0.01331 USEPA 1993a 0.0048 USEPA 1993a 0.00445 c 0.0213 USEPA 1993a

White-footed mouse 0.0141 Silva and Downing 1995 0.0043 Sample and Suter 1994 0.00468 0.0305 Sample and Suter 1994
White-tailed deer 52.1 Silva and Downing 1995 3.5216 allometric equation 0.80151 53.60 Sample and Suter 1994

Nagy (2001) regression equation format --> dry matter g/day/g  = a (grams body weight)b

Group a b
Birds
all birds 0.638 0.685  mallard, 

Mammals
herbivores 0.859 0.628 Muskrat, deer

rodentia 0.332 0.774 mouse, 
a food ingestion rates are caculated using Nagy 2001 and the maximum body weight listed unless otherwise noted
b USEPA 1993
c USEPA 2007
Acronyms:
BW - body weight
FIR - Food 

TABLE 7-6
Exposure Parameters for Upper Trophic Level Ecological Receptors
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Receptor

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)
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Terr.
Plants

Soil
Invert.

Small
Mammals

Fish/
Frogs

Aquatic
Plants

Benthic
Invert. Reference Value Reference

Birds
American robin 51.9 43.5 0 0 0 0 Martin et al. 1951 4.6 Sample and Suter 1994
Mallard 0 0 0 0 86.7 10.0 Palmer 1976 3.3 Beyer et al. 1994
Marsh wren 0 0 0 0 0 95.0 USEPA 1993a 5.0 Assumed based on diet
Mourning dove 95.0 0 0 0 0 0 Tomlinson et al. 1994 13.9 USEPA 2007

Red-tailed hawk 0 0 100 0 0 0
USEPA 1993a; Sample and 

Suter 1994 5.7 USEPA 2007
Mammals
Muskrat 0 0 0 0 90.6 0 USEPA 1993a 9.4 Beyer et al. 1994 (raccoon)
Red fox 7.0 2.8 87.4 0 0 0 USEPA 1993a 2.8 Beyer et al. 1994

Short-tailed shrew 4.7 82.3 0 0 0 0
USEPA 1993a; Sample and 

Suter 1994 3.0 USEPA 2007

White-footed mouse 51.0 47.0 0 0 0 0
Martin et al. 1951; Sample and 

Suter 1994 2.0 Beyer et al. 1994
White-tailed deer 98.0 0 0 0 0 0 Sample and Suter 1994 2.0 Beyer et al. 1994

TABLE 7-6
Exposure Parameters for Upper Trophic Level Ecological Receptors
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Soil/ Sediment Ingestion (percent)

Receptor

Dietary Composition (percent)
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte Name CAS No
Screening

Value Reference
Inorganics (MG/KG)

Arsenic 7440-38-2 18 USEPA Eco-SSL (Plants)
Barium 7440-39-3 330 USEPA Eco-SSL (Soil Invertebrates)
Cadmium 7440-43-9 32 USEPA Eco-SSL (Plants)
Chromium, total 7440-47-3 0.4 USEPA Region 5 ESL
Lead 7439-92-1 120 USEPA Eco-SSL (Plants)
Mercury 7439-97-6 0.10 USEPA Region 5 ESL
Selenium 7782-49-2 0.52 USEPA Eco-SSL (Plants)
Silver 7440-22-4 560 USEPA Eco-SSL (Plants)
Semivolatile Organic Compounds (UG/KG)
Acenaphthene 83-32-9 682000 USEPA Region 5 ESL
Acenaphthylene 208-96-8 682,000 USEPA Region 5 ESL
Anthracene 120-12-7 1,480,000 USEPA Region 5 ESL
Benz(a)anthracene 56-55-3 5210 USEPA Region 5 ESL
Benzidine 92-87-5 NSV --
Benzo(a)pyrene 50-32-8 1520 USEPA Region 5 ESL
Benzo(b)fluoranthene 205-99-2 59800 USEPA Region 5 ESL
Benzo(ghi)perylene 191-24-2 119,000 USEPA Region 5 ESL
Benzo(k)fluoranthene 207-08-9 148,000 USEPA Region 5 ESL
Benzoic acid 65-85-0 NSV --
Benzyl alcohol 100-51-6 65800 USEPA Region 5 ESL
Bis(2-chloroethoxy) methane 111-91-1 302 USEPA Region 5 ESL
Bis(2-chloroethyl) ether 111-44-4 23700 USEPA Region 5 ESL
Bis(2-chloroisopropyl) ether 39638-32-9 NSV
Bis(2-ethylhexyl) phthalate 117-81-7 925 USEPA Region 5 ESL
Bis(chloroisopropyl) ether 108-60-1 19400 USEPA Region 5 ESL
Bromophenyl phenyl ether, 4- 101-55-3 NSV --
Butylbenzyl phthalate 85-68-7 239 USEPA Region 5 ESL
Carbazole 86-74-8 NSV --
Chloroaniline, 4- 106-47-8 1100 USEPA Region 5 ESL
Chloronaphthalene, 2- 91-58-7 1100 USEPA Region 5 ESL
Chlorophenol, 2- 95-57-8 243 USEPA Region 5 ESL
Chlorophenyl phenyl ether, 4- 7005-72-3 NSV --
Chrysene 218-01-9 4730 USEPA Region 5 ESL
Dibenz(ah)anthracene 53-70-3 18400 USEPA Region 5 ESL
Dibenzofuran 132-64-9 NSV --
Dichlorobenzene, 1,2- 95-50-1 2960 USEPA Region 5 ESL
Dichlorobenzene, 1,3- 541-73-1 37700 USEPA Region 5 ESL
Dichlorobenzene, 1,4- 106-46-7 546 USEPA Region 5 ESL
Dichlorobenzidine, 3,3'- 91-94-1 646 USEPA Region 5 ESL
Dichlorophenol, 2,4- 120-83-2 87500 USEPA Region 5 ESL
Diethyl phthalate 84-66-2 24800 USEPA Region 5 ESL
Dimethyl phthalate 131-11-3 734000 USEPA Region 5 ESL
Dimethylphenol, 2,4- 105-67-9 10 USEPA Region 5 ESL
Di-n-butyl phthalate 84-74-2 150 USEPA Region 5 ESL
Dinitro-2-methylphenol, 4,6- 534-52-1 144 USEPA Region 5 ESL
Dinitrophenol, 2,4- 51-28-5 61 USEPA Region 5 ESL
Di-n-octyl phthalate 117-84-0 709000 USEPA Region 5 ESL
Fluoranthene 206-44-0 122000 USEPA Region 5 ESL
Fluorene 86-73-7 122000 USEPA Region 5 ESL
Hexachlorobenzene 118-74-1 199 USEPA Region 5 ESL
Hexachlorobutadiene 87-68-3 39.8 USEPA Region 5 ESL
Hexachlorocyclopentadiene 77-47-4 755 USEPA Region 5 ESL
Hexachloroethane 67-72-1 596 USEPA Region 5 ESL
Indeno(1,2,3-cd)pyrene 193-39-5 109,000 USEPA Region 5 ESL
Isophorone 78-59-1 139000 --
Methylnaphthalene, 2- 91-57-6 3240 USEPA Region 5 ESL
Methylphenol, 2- 95-48-7 40400 USEPA Region 5 ESL
Methylphenol, 3- and/or 4- 106-44-5 NSV --

TABLE 7-7
Soil Screening Values--Direct Exposure 
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte Name CAS No
Screening

Value Reference

TABLE 7-7
Soil Screening Values--Direct Exposure 

Methylphenol, 4- 106-44-5 NSV --
Methylphenol, 4-chloro-3- 59-50-7 7950 USEPA Region 5 ESL
Naphthalene 91-20-3 99.39 USEPA Region 5 ESL
Nitroaniline, 2- 88-74-4 74100 USEPA Region 5 ESL
Nitroaniline, 3- 99-09-2 3160 USEPA Region 5 ESL
Nitroaniline, 4- 100-01-6 21900 USEPA Region 5 ESL
Nitrophenol, 2- 88-75-5 1600 USEPA Region 5 ESL
Nitrophenol, 4- 100-02-7 5120 USEPA Region 5 ESL
Nitrosodi-N-propylamine, N- 621-64-7 544 USEPA Region 5 ESL
Nitrosodiphenylamine, N- 86-30-6 545 USEPA Region 5 ESL
Pentachlorophenol 87-86-5 5000 USEPA Eco-SSL (Plants)
Phenanthrene 85-01-8 45700 USEPA Region 5 ESL
Phenol 108-95-2 120000 USEPA Region 5 ESL
Pyrene 129-00-0 45700 USEPA Region 5 ESL
Trichlorobenzene, 1,2,3- 87-61-6 NSV --
Trichlorobenzene, 1,2,4- 120-82-1 11100 USEPA Region 5 ESL
Trichlorophenol, 2,4,5- 95-95-4 14100 USEPA Region 5 ESL
Trichlorophenol, 2,4,6- 88-06-2 9940 USEPA Region 5 ESL
Total Low Molecular Weight PAHs TLMW PAHs 29000 USEPA Eco-SSL (Soil Invertebrates)
Total High Molecular Weight PAHs THMW PAHs 18000 USEPA Eco-SSL (Soil Invertebrates)
Volatile Organic Compounds (UG/KG)
Acetone 67-64-1 2500 USEPA Region 5 ESL
Benzene 71-43-2 255 USEPA Region 5 ESL
Bromobenzene 108-86-1 NSV --
Bromochloromethane 74-97-5 NSV --
Bromodichloromethane 75-27-4 540 USEPA Region 5 ESL
Bromoform 75-25-2 15900 USEPA Region 5 ESL
Bromomethane 74-83-9 235 USEPA Region 5 ESL
Butylbenzene, 1- 104-51-8 NSV --
Butylbenzene, sec- 135-98-8 NSV --
Butylbenzene, tert- 98-06-6 NSV --
Carbon disulfide 75-15-0 94 USEPA Region 5 ESL
Carbon tetrachloride 56-23-5 2980 USEPA Region 5 ESL
Chlorobenzene 108-90-7 13100 USEPA Region 5 ESL
Chloroethane 75-00-3 NSV --
Chloroform 67-66-3 1190 USEPA Region 5 ESL
Chloromethane 74-87-3 10400 --
Chlorotoluene, 2- 95-49-8 NSV --
Chlorotoluene, 4- 106-43-4 NSV --
Dibromochloromethane 124-48-1 2050 USEPA Region 5 ESL
Dibromochloropropane 96-12-8 35.2 USEPA Region 5 ESL
Dichlorodifluoromethane 75-71-8 39500 USEPA Region 5 ESL
Dichloroethane, 1,1- 75-34-3 20100 USEPA Region 5 ESL
Dichloroethane, 1,2- 107-06-2 21200 USEPA Region 5 ESL
Dichloroethene, 1,1- 75-35-4 8280 USEPA Region 5 ESL
Dichloroethene, 1,2-, cis- 156-59-2 784 USEPA Region 5 ESL
Dichloroethene, 1,2-, trans- 156-60-5 784 USEPA Region 5 ESL
Dichloroethenes, 1,2-, total 540-59-0 NSV --
Dichloropropane, 1,2- 78-87-5 32700 USEPA Region 5 ESL
Dichloropropane, 1,3- 142-28-9 32700 USEPA Region 5 ESL
Dichloropropane, 2,2- 594-20-7 32700 USEPA Region 5 ESL
Dichloropropene, 1,1- 563-58-6 398 USEPA Region 5 ESL
Dichloropropene, 1,3-, cis- 10061-01-5 398 USEPA Region 5 ESL
Dichloropropene, 1,3-, trans- 10061-02-6 398 USEPA Region 5 ESL
Ethylbenzene 100-41-4 5160 USEPA Region 5 ESL
Ethylene dibromide 106-93-4 1230 USEPA Region 5 ESL
Isopropylbenzene 98-82-8 NSV --
Isopropyltoluene, 4- 99-87-6 NSV --
Methyl ethyl ketone 78-93-3 89600 USEPA Region 5 ESL
Methyl isobutyl ketone 108-10-1 443000 USEPA Region 5 ESL
Methyl n-butyl ketone 591-78-6 12600 USEPA Region 5 ESL
Methyl tert-butyl ether 1634-04-4 NSV --
Methylene bromide 74-95-3 65000 USEPA Region 5 ESL
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte Name CAS No
Screening

Value Reference

TABLE 7-7
Soil Screening Values--Direct Exposure 

Methylene chloride 75-09-2 4050 USEPA Region 5 ESL
Propylbenzene, 1- 103-65-1 NSV --
Styrene 100-42-5 4690 USEPA Region 5 ESL
Tetrachloroethane, 1,1,1,2- 630-20-6 225000 USEPA Region 5 ESL
Tetrachloroethane, 1,1,2,2- 79-34-5 127 USEPA Region 5 ESL
Tetrachloroethene 127-18-4 9920 USEPA Region 5 ESL
Toluene 108-88-3 5450 USEPA Region 5 ESL
Trichloroethane, 1,1,1- 71-55-6 29800 USEPA Region 5 ESL
Trichloroethane, 1,1,2- 79-00-5 28600 USEPA Region 5 ESL
Trichloroethene 79-01-6 12400 USEPA Region 5 ESL
Trichlorofluoromethane 75-69-4 16400 USEPA Region 5 ESL
Trichloropropane, 1,2,3- 96-18-4 3360 USEPA Region 5 ESL
Trimethylbenzene, 1,2,4- 95-63-6 NSV --
Trimethylbenzene, 1,3,5- 108-67-8 NSV --
Vinyl chloride 75-01-4 646 USEPA Region 5 ESL
Xylene, 1,2- 95-47-6 NSV --
Xylene, 1,3- and/or 1,4- 136777-61-2 NSV --
Xylenes, total 1330-20-7 10000 USEPA Region 5 ESL
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

AnalyteName CAS No
Screening

Value Reference
Inorganics (MG/KG)
Arsenic 7440-38-2 9.79 USEPA Region 5 ESL
Barium 7440-39-3 NSV --
Cadmium 7440-43-9 0.99 USEPA Region 5 ESL
Chromium, Total 7440-47-3 43.4 USEPA Region 5 ESL
Lead 7439-92-1 35.8 USEPA Region 5 ESL
Mercury 7439-97-6 0.174 USEPA Region 5 ESL
Selenium 7782-49-2 2 USEPA Region 3 BTAG
Silver 7440-22-4 0.5 USEPA Region 5 ESL
Semivolatile Organic Compounds (UG/KG)
Acenaphthene 83-32-9 6.1 USEPA Region 5 ESL
Acenaphthylene 208-96-8 5.87 USEPA Region 5 ESL
Anthracene 120-12-7 57.2 USEPA Region 5 ESL
Benz(a)anthracene 56-55-3 108 USEPA Region 5 ESL
Benzo(a)pyrene 50-32-8 150 USEPA Region 5 ESL
Benzo(b)fluoranthene 205-99-2 10400 USEPA Region 5 ESL
Benzo(ghi)perylene 191-24-2 170 USEPA Region 5 ESL
Benzo(k)fluoranthene 207-08-9 240 USEPA Region 5 ESL
Biphenyl, 1,1- 92-52-4 1220 USEPA Region 3 BTAG
Bis(2-chloroethoxy) methane 111-91-1 NSV --
Bis(2-chloroethyl) ether 111-44-4 3520 USEPA Region 5 ESL
Bis(2-ethylhexyl) phthalate 117-81-7 182 USEPA Region 5 ESL
Bis(chloroisopropyl) ether 108-60-1 NSV --
Bromophenyl phenyl ether, 4- 101-55-3 1550 USEPA Region 5 ESL
Butylbenzyl phthalate 85-68-7 1970 USEPA Region 5 ESL
Carbazole 86-74-8 NSV --
Chloroaniline, 4- 106-47-8 146 USEPA Region 5 ESL
Chloronaphthalene, 2- 91-58-7 417 USEPA Region 5 ESL
Chlorophenol, 2- 95-57-8 32 USEPA Region 5 ESL
Chlorophenyl phenyl ether, 4- 7005-72-3 NSV --
Chrysene 218-01-9 166 USEPA Region 5 ESL
Dibenz(ah)anthracene 53-70-3 33 USEPA Region 5 ESL
Dibenzofuran 132-64-9 449 USEPA Region 5 ESL
Dichlorobenzene, 1,2- 95-50-1 294 USEPA Region 5 ESL
Dichlorobenzene, 1,3- 541-73-1 1315 USEPA Region 5 ESL
Dichlorobenzene, 1,4- 106-46-7 318 USEPA Region 5 ESL
Dichlorobenzidine, 3,3'- 91-94-1 127 USEPA Region 5 ESL
Dichlorophenol, 2,4- 120-83-2 81.7 USEPA Region 5 ESL
Diethyl phthalate 84-66-2 295 USEPA Region 5 ESL
Dimethyl phthalate 131-11-3 NSV USEPA Region 5 ESL
Dimethylphenol, 2,4- 105-67-9 304 USEPA Region 5 ESL
Di-n-butyl phthalate 84-74-2 1114 USEPA Region 5 ESL
Dinitro-2-methylphenol, 4,6- 534-52-1 104 USEPA Region 5 ESL
Dinitrophenol, 2,4- 51-28-5 6.21 USEPA Region 5 ESL
Di-n-octyl phthalate 117-84-0 40600 USEPA Region 5 ESL
Fluoranthene 206-44-0 423 USEPA Region 5 ESL
Fluorene 86-73-7 77.4 USEPA Region 5 ESL
Hexachlorobenzene 118-74-1 20 USEPA Region 5 ESL
Hexachlorobutadiene 87-68-3 26.5 USEPA Region 5 ESL

TABLE 7-8
Sediment Screening Values--Direct Exposure 
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

AnalyteName CAS No
Screening

Value Reference

TABLE 7-8
Sediment Screening Values--Direct Exposure 

Hexachlorocyclopentadiene 77-47-4 901 USEPA Region 5 ESL
Hexachloroethane 67-72-1 584 USEPA Region 5 ESL
Indeno(1,2,3-cd)pyrene 193-39-5 200 USEPA Region 5 ESL
Isophorone 78-59-1 432 USEPA Region 5 ESL
Methylnaphthalene, 2- 91-57-6 20.2 USEPA Region 5 ESL
Methylphenol, 2- 95-48-7 55.4 USEPA Region 5 ESL
Methylphenol, 4- 106-44-5 NSV --
Methylphenol, 4-chloro-3- 59-50-7 388 USEPA Region 5 ESL
Naphthalene 91-20-3 176 USEPA Region 5 ESL
Nitroaniline, 2- 88-74-4 NSV USEPA Region 5 ESL
Nitroaniline, 3- 99-09-2 NSV USEPA Region 5 ESL
Nitroaniline, 4- 100-01-6 NSV USEPA Region 5 ESL
Nitrophenol, 2- 88-75-5 13 USEPA Region 5 ESL
Nitrophenol, 4- 100-02-7 13 USEPA Region 5 ESL
Nitrosodi-N-propylamine, N- 621-64-7 NSV --
Nitrosodiphenylamine, N- 86-30-6 NSV --
Pentachlorophenol 87-86-5 23000 USEPA Region 5 ESL
Phenanthrene 85-01-8 204 USEPA Region 5 ESL
Phenol 108-95-2 49.1 USEPA Region 5 ESL
Pyrene 129-00-0 195 USEPA Region 5 ESL
Trichlorobenzene, 1,2,4- 120-82-1 5062 USEPA Region 5 ESL
Trichlorophenol, 2,4,5- 95-95-4 208 USEPA Region 5 ESL
Trichlorophenol, 2,4,6- 88-06-2 208 USEPA Region 5 ESL
Total Low Molecular Weight PAHs TLMW PAHs 76 USEPA Region 3 BTAG
Total High Molecular Weight PAHs THMW PAHs 190 USEPA Region 3 BTAG
Total PAHs TotalPAHs 1610 MacDonald et al. 2000
Volatile Organic Compounds (UG/KG)
Acetone 67-64-1 9.9 USEPA Region 5 ESL
Benzene 71-43-2 142 USEPA Region 5 ESL
Bromodichloromethane 75-27-4 NSV --
Bromoform 75-25-2 492 USEPA Region 5 ESL
Bromomethane 74-83-9 1.37 USEPA Region 5 ESL
Carbon disulfide 75-15-0 23.9 USEPA Region 5 ESL
Carbon tetrachloride 56-23-5 1450 USEPA Region 5 ESL
Chlorobenzene 108-90-7 291 USEPA Region 5 ESL
Chloroethane 75-00-3 NSV --
Chloroform 67-66-3 121 USEPA Region 5 ESL
Chloromethane 74-87-3 NSV --
Dibromochloromethane 124-48-1 NSV --
Dichloroethane, 1,1- 75-34-3 0.575 USEPA Region 5 ESL
Dichloroethane, 1,2- 107-06-2 260 USEPA Region 5 ESL
Dichloroethene, 1,1- 75-35-4 19.4 USEPA Region 5 ESL
Dichloroethenes, 1,2-, total 540-59-0 NSV --
Dichloropropane, 1,2- 78-87-5 333 USEPA Region 5 ESL
Dichloropropene, 1,3-, cis- 10061-01-5 333 USEPA Region 5 ESL
Dichloropropene, 1,3-, trans- 10061-02-6 333 USEPA Region 5 ESL
Ethylbenzene 100-41-4 175 USEPA Region 5 ESL
Isopropylbenzene 98-82-8 86 USEPA Region 3 BTAG
Methyl ethyl ketone 78-93-3 42.4 USEPA Region 5 ESL
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

AnalyteName CAS No
Screening

Value Reference

TABLE 7-8
Sediment Screening Values--Direct Exposure 

Methyl isobutyl ketone 108-10-1 25.1 USEPA Region 5 ESL
Methyl n-butyl ketone 591-78-6 58.2 USEPA Region 5 ESL
Methylene chloride 75-09-2 159 USEPA Region 5 ESL
Styrene 100-42-5 254 USEPA Region 5 ESL
Tetrachloroethane, 1,1,2,2- 79-34-5 850 USEPA Region 5 ESL
Tetrachloroethene 127-18-4 990 USEPA Region 5 ESL
Toluene 108-88-3 1220 USEPA Region 5 ESL
Trichloroethane, 1,1,1- 71-55-6 213 USEPA Region 5 ESL
Trichloroethane, 1,1,2- 79-00-5 518 USEPA Region 5 ESL
Trichloroethene 79-01-6 112 USEPA Region 5 ESL
Vinyl chloride 75-01-4 202 USEPA Region 5 ESL
Xylenes, total 1330-20-7 433 USEPA Region 5 ESL
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Convert From Convert To Uncertainty Factor
Chronic NOAEL Chronic NOAEL 1
Chronic LOAEL Chronic NOAEL 5

Subchronic NOAEL Chronic NOAEL 10
Subchronic LOAEL Chronic NOAEL 20

Acute NOAEL Chronic NOAEL 30
Acute LOAEL Chronic NOAEL 50

LD50 Chronic NOAEL 100
Notes:

   - Acute:  <14 days
   - Subchronic:  14 - 90 days
   - Chronic:  >90 days or during critical life stage

See report Section 9 for complete references.

TABLE 7-9
Uncertainty Factors Applied to Ingestion-Based Screening Values

Uncertainty factors from: Wentsel. R.S. et al. 1996.
Durations are defined as follows (USEPA, August 1999; Sample et al. 1996 ):



Inorganics

Arsenic mouse 0.03 3 generations oral in water reproduction 1.26 1.04
NOAEL - USEPA 2005a
LOAEL - Sample et al. 1996

Cadmium dog 10.0 3 months oral in diet reproduction 3.75 0.77
NOAEL - USEPA 2005c
LOAEL - ATSDR 1999a

Chromium rat 0.35 1 year oral in water body weight/intake 16.4 2.4
NOAEL - USEPA 2005c
LOAEL - ATSDR 1999a

Lead rat 0.35 3 generations oral in diet reproduction 80 4.7
NOAEL - USEPA 2005e
LOAEL - Sample et al. 1996

Mercury rat 0.35 3 generations oral in diet reproduction 0.16 0.032 Sample et al. 1996

Selenium rat 0.35 1 year oral in water reproduction 0.33 0.14
NOAEL - USEPA 2007b
LOAEL - Sample et al. 1996

Semivolatile Organics
Acenaphthene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995a
Acenaphthylene mouse 0.03 13 weeks oral (gavage) reproduction 700 350 ATSDR 1995a
Anthracene mouse 0.03 13 weeks oral (gavage) reproduction 5000 1000 ATSDR 1995a
Benzo(a)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(a)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(b)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(g,h,i)perylene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Benzo(k)fluoranthene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Chrysene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Dibenz(a,h)anthracene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Fluoranthene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995a
Fluorene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995a
Indeno(1,2,3-cd)pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996
Phenanthrene mouse 0.03 13 weeks oral (gavage) reproduction 2,500 500 ATSDR 1995a
Pyrene mouse 0.03 GD 7-16 oral (gavage) reproduction 10.0 2.00 Sample et al. 1996

NOAEL
(mg/kg/d) Reference

TABLE 7-10
Ingestion Screening Values for Mammals
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Chemical Test Organism
Body Weight 

(kg) Duration Exposure Route Effect/Endpoint
LOAEL

(mg/kg/d)
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TABLE 7-11
Ingestion Screening Values for Birds
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Inorganics

Arsenic brown-headed cowbird 0.049 7 months oral in diet survival 7.38 5.14
NOAEL - USEPA 2005a
LOAEL - Sample et al. 1996

Cadmium mallard 1.15 90 days oral in diet reproduction 20.0 1.47
NOAEL - USEPA 2005c
LOAEL - Sample et al. 1996

Chromium American black duck 1.25 10 months oral in diet reproduction 5.00 2.66
NOAEL - USEPA 2005d
LOAEL - Sample et al. 1996

Lead Japanese quail 0.15 12 weeks oral in diet reproduction 11.30 1.63

LOAEL - USEPA 2005e
NOAEL - Sample et al. 1996

Mercury mallard 1 3 generations oral in diet reproduction 0.078 0.026 USEPA 1997

Selenium mallard 1.00 100 days oral in diet reproduction 0.80 0.290
LOAEL - USEPA 2007b
NOAEL - Sample et al. 1996

Semivolatile Organics
Acenaphthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Acenaphthylene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Anthracene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(a)anthracene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(a)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(b)fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(g,h,i)perylene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Benzo(k)fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Chrysene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Dibenz(a,h)anthracene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Fluoranthene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Fluorene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Indeno(1,2,3-cd)pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Phenanthrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963
Pyrene chicken 1.50 35 days oral in diet reproduction 35.5 7.10 Rigdon and Neal 1963

LOAEL - lowest observed adverse effect levels
NOAEL - no observable adverse effects levels

NOAEL
(mg/kg/d) ReferenceEffect/Endpoint

LOAEL
(mg/kg/d)Chemical Test Organism

Body Weight 
(kg) Duration Exposure Route
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Screening Statistics for Direct Exposures -- SWMU 17 Sediment
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte Name
Maximum

Non-Detect

Maximum
Concentration

Detected

Sample ID of 
Maximum Detected 

Concentration
Screening

Value

Maximum
Hazard

Quotient1

Detected Constituents
Inorganics (MG/KG)
Arsenic 1 / 1 -- 11.1 S17-SD01 9.79 1 / 1 1.1
Barium 1 / 1 -- 107 S17-SD01 NTRV -- / -- NTRV
Cadmium 1 / 1 -- 0.26 S17-SD01 0.99 0 / 1 < 1
Chromium 1 / 1 -- 27.7 S17-SD01 43.4 0 / 1 < 1
Lead 1 / 1 -- 21.0 S17-SD01 35.8 0 / 1 < 1
Mercury 1 / 1 -- 0.023 S17-SD01 0.17 0 / 1 < 1
Selenium 1 / 1 -- 2.90 S17-SD01 2.00 1 / 1 1.5
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 1 / 1 -- 51.0 S17-SD01 1220 0 / 1 < 1
2-Methylnaphthalene 1 / 1 -- 13.0 S17-SD01 20.2 0 / 1 < 1
Acenaphthylene 1 / 1 -- 14.0 S17-SD01 5.87 1 / 1 2.4
Anthracene 1 / 1 -- 22.0 S17-SD01 57.2 0 / 1 < 1
Benzo(a)anthracene 1 / 1 -- 43.0 S17-SD01 108 0 / 1 < 1
Benzo(a)pyrene 1 / 1 -- 47.0 S17-SD01 150 0 / 1 < 1
Benzo(b)fluoranthene 1 / 1 -- 65.0 S17-SD01 10,400 0 / 1 < 1
Benzo(g,h,i)perylene 1 / 1 -- 38.0 S17-SD01 170 0 / 1 < 1
Benzo(k)fluoranthene 1 / 1 -- 25.0 S17-SD01 240 0 / 1 < 1
Chrysene 1 / 1 -- 55.0 S17-SD01 166 0 / 1 < 1
Dibenz(a,h)anthracene 1 / 1 -- 13.0 S17-SD01 33.0 0 / 1 < 1
Fluoranthene 1 / 1 -- 96.0 S17-SD01 423 0 / 1 < 1
Fluorene 1 / 1 -- 10.0 S17-SD01 77.4 0 / 1 < 1
Indeno(1,2,3-cd)pyrene 1 / 1 -- 32.0 S17-SD01 200 0 / 1 < 1
Pentachlorophenol 1 / 1 -- 1,300 S17-SD01 23000 0 / 1 < 1
Phenanthrene 1 / 1 -- 51.0 S17-SD01 204 0 / 1 < 1
Pyrene 1 / 1 -- 77.0 S17-SD01 195 0 / 1 < 1
Total LMW PAHs 1 / 1 -- 113.5 S17-SD01 76 0 / 1 1.5
Total HMW PAHs 1 / 1 -- 491 S17-SD01 190 0 / 1 2.6
Total PAHs 1 / 1 -- 604.5 S17-SD01 1,610 0 / 1 < 1

Frequency
of Detection

Frequency of 
Exceedance

TABLE 7-12
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Screening Statistics for Direct Exposures -- SWMU 17 Sediment
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte Name
Maximum

Non-Detect

Maximum
Concentration

Detected

Sample ID of 
Maximum Detected 

Concentration
Screening

Value

Maximum
Hazard

Quotient1
Frequency

of Detection
Frequency of 
Exceedance

TABLE 7-12

Non-Detected Constituents
Inorganics (MG/KG)
Silver 0 / 1 0.13 -- -- 0.50 -- / -- < 1
Semivolatile Organic Compounds (UG/KG)
1,2-Dichlorobenzene 0 / 1 2.00 -- -- 294 -- / -- < 1
1,3-Dichlorobenzene 0 / 1 2.00 -- -- 1,315 -- / -- < 1
1,4-Dichlorobenzene 0 / 1 2.00 -- -- 318 -- / -- < 1
1,4-Dioxane (p-Dioxane) 0 / 1 160 -- -- NTRV -- / -- NTRV
2,4,5-Trichlorophenol 0 / 1 27.0 -- -- 208 -- / -- < 1
2,4,6-Trichlorophenol 0 / 1 27.0 -- -- 208 -- / -- < 1
2,4-Dichlorophenol 0 / 1 27.0 -- -- 81.7 -- / -- < 1
2,4-Dimethylphenol 0 / 1 27.0 -- -- 304 -- / -- < 1
2,4-Dinitrophenol 0 / 1 480 -- -- 6.21 -- / -- 77
2,4-Dinitrotoluene 0 / 1 110 -- -- NTRV -- / -- NTRV
2,6-Dinitrotoluene 0 / 1 27.0 -- -- NTRV -- / -- NTRV
2-Chloronaphthalene 0 / 1 11.0 -- -- 417 -- / -- < 1
2-Chlorophenol 0 / 1 27.0 -- -- 31.9 -- / -- < 1
2-Methylphenol 0 / 1 27.0 -- -- NTRV -- / -- NTRV
2-Nitroaniline 0 / 1 27.0 -- -- NTRV -- / -- NTRV
2-Nitrophenol 0 / 1 27.0 -- -- 13.0 -- / -- 2.1
3,3-Dichlorobenzidine 0 / 1 160 -- -- 127 -- / -- 1.3
3-Nitroaniline 0 / 1 110 -- -- NTRV -- / -- NTRV
4,6-Dinitro-2-methylphenol 0 / 1 270 -- -- NTRV -- / -- NTRV
4-Bromophenyl Phenyl Ether 0 / 1 27.0 -- -- NTRV -- / -- NTRV
4-Chloro-3-methylphenol 0 / 1 27.0 -- -- NTRV -- / -- NTRV
4-Chloroaniline 0 / 1 27.0 -- -- 146 -- / -- < 1
4-Chlorophenyl Phenyl Ether 0 / 1 27.0 -- -- NTRV -- / -- NTRV
4-Methylphenol 0 / 1 27.0 -- -- NTRV -- / -- NTRV
4-Nitroaniline 0 / 1 110 -- -- NTRV -- / -- NTRV
4-Nitrophenol 0 / 1 270 -- -- 13.0 -- / -- 20.8
Acenaphthene 0 / 1 5.00 -- -- 6.10 -- / -- < 1
Benzyl alcohol 0 / 1 270 -- -- NTRV -- / -- NTRV
bis(2-Chloroethoxy)methane 0 / 1 27.0 -- -- NTRV -- / -- NTRV
bis(2-Chloroethyl)ether 0 / 1 27.0 -- -- 3,520 -- / -- < 1
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Screening Statistics for Direct Exposures -- SWMU 17 Sediment
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte Name
Maximum

Non-Detect

Maximum
Concentration

Detected

Sample ID of 
Maximum Detected 

Concentration
Screening

Value

Maximum
Hazard

Quotient1
Frequency

of Detection
Frequency of 
Exceedance

TABLE 7-12

bis(2-Chloroisopropyl)ether 0 / 1 27.0 -- -- NTRV -- / -- NTRV
bis(2-Ethylhexyl)phthalate 0 / 1 110 -- -- 182 -- / -- < 1
Butyl Benzyl Phthalate 0 / 1 110 -- -- 1,970 -- / -- < 1
Carbazole 0 / 1 27.0 -- -- NTRV -- / -- NTRV
di-n-Butyl Phthalate 0 / 1 110 -- -- 1,114 -- / -- < 1
di-n-Octyl Phthalate 0 / 1 110 -- -- 40,600 -- / -- < 1
Dibenzofuran 0 / 1 27.0 -- -- 449 -- / -- < 1
Diethyl phthalate 0 / 1 110 -- -- 295 -- / -- < 1
Dimethyl phthalate 0 / 1 110 -- -- NTRV -- / -- NTRV
Hexachlorobenzene 0 / 1 5.00 -- -- 20.0 -- / -- < 1
Hexachlorocyclopentadiene 0 / 1 270 -- -- 901 -- / -- < 1
Hexachloroethane 0 / 1 53.0 -- -- 584 -- / -- < 1
Isophorone 0 / 1 27.0 -- -- 432 -- / -- < 1
N-Nitrosodipropylamine 0 / 1 27.0 -- -- NTRV -- / -- NTRV
N-Nitrosodiphenylamine 0 / 1 27.0 -- -- NTRV -- / -- NTRV
Nitrobenzene 0 / 1 27.0 -- -- NTRV -- / -- NTRV
Phenol 0 / 1 27.0 -- -- 49.1 -- / -- < 1
Volatile Organic Compounds (UG/KG)
1,1,1,2-Tetrachloroethane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
1,1,1-Trichloroethane 0 / 1 2.00 -- -- 213 -- / -- < 1
1,1,2,2-Tetrachloroethane 0 / 1 2.00 -- -- 850 -- / -- < 1
1,1,2-Trichloroethane 0 / 1 2.00 -- -- 518 -- / -- < 1
1,1-Dichloroethane 0 / 1 2.00 -- -- 0.58 -- / -- 3.5
1,1-Dichloroethene 0 / 1 2.00 -- -- 19.4 -- / -- < 1
1,1-Dichloropropene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
1,2,3-Trichlorobenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
1,2,3-Trichloropropane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
1,2,4-Trichlorobenzene 0 / 1 2.00 -- -- 5,062 -- / -- < 1
1,2,4-Trimethylbenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
1,2-Dibromo-3-Chloropropane 0 / 1 3.00 -- -- NTRV -- / -- NTRV
1,2-Dibromoethane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
1,2-Dichloroethane 0 / 1 2.00 -- -- 260 -- / -- < 1
1,2-Dichloropropane 0 / 1 2.00 -- -- 333 -- / -- < 1
1,3,5-Trimethylbenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
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Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte Name
Maximum

Non-Detect

Maximum
Concentration

Detected

Sample ID of 
Maximum Detected 

Concentration
Screening

Value

Maximum
Hazard

Quotient1
Frequency

of Detection
Frequency of 
Exceedance

TABLE 7-12

1,3-Dichloropropane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
2,2-Dichloropropane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
2-Butanone (MEK) 0 / 1 7.00 -- -- 42.4 -- / -- < 1
o-Chlorotoluene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
2-Hexanone 0 / 1 5.00 -- -- NTRV -- / -- NTRV
p-Chlorotoluene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
4-Methyl-2-Pentanone (MIBK) 0 / 1 5.00 -- -- 25.1 -- / -- < 1
Acetone 0 / 1 12.0 -- -- 9.90 -- / -- 1.2
Benzene 0 / 1 0.80 -- -- 142 -- / -- < 1
Bromobenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Bromochloromethane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Bromodichloromethane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Bromoform 0 / 1 2.00 -- -- 492 -- / -- < 1
Bromomethane 0 / 1 3.00 -- -- 1.37 -- / -- 2.2
Carbon Disulfide 0 / 1 2.00 -- -- 23.9 -- / -- < 1
Carbon Tetrachloride 0 / 1 2.00 -- -- 1,450 -- / -- < 1
Chlorobenzene 0 / 1 2.00 -- -- 291 -- / -- < 1
Chloroethane 0 / 1 3.00 -- -- NTRV -- / -- NTRV
Chloroform 0 / 1 2.00 -- -- 121 -- / -- < 1
Chloromethane 0 / 1 3.00 -- -- NTRV -- / -- NTRV
cis-1,2-Dichloroethene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
cis-1,3-Dichloropropene 0 / 1 2.00 -- -- 333 -- / -- < 1
Cyclohexane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Dibromochloromethane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Dibromomethane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Dichlorodifluoromethane 0 / 1 3.00 -- -- NTRV -- / -- NTRV
Ethylbenzene 0 / 1 2.00 -- -- 175 -- / -- < 1
1,1,2-Trichlorotrifluoroethane 0 / 1 3.00 -- -- NTRV -- / -- NTRV
Hexachlorobutadiene 0 / 1 3.00 -- -- 26.5 -- / -- < 1
Isopropylbenzene 0 / 1 2.00 -- -- 86 -- / -- < 1
m- & p-Xylene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Methyl acetate 0 / 1 3.00 -- -- NTRV -- / -- NTRV
Methyl tert-Butyl Ether (MTBE) 0 / 1 0.80 -- -- NTRV -- / -- NTRV
Methylcyclohexane 0 / 1 2.00 -- -- NTRV -- / -- NTRV
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Methylene chloride 0 / 1 3.00 -- -- 159 -- / -- < 1
n-Butylbenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
n-Propylbenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Naphthalene 0 / 1 2.00 -- -- 176 -- / -- < 1
o-Xylene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
p-Isopropyltoluene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
sec-Butylbenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Styrene 0 / 1 2.00 -- -- 254 -- / -- < 1
tert-Butylbenzene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
Tetrachloroethene (PCE) 0 / 1 2.00 -- -- 990 -- / -- < 1
Toluene 0 / 1 2.00 -- -- 1,220 -- / -- < 1
trans-1,2-Dichloroethene 0 / 1 2.00 -- -- NTRV -- / -- NTRV
trans-1,3-Dichloropropene 0 / 1 2.00 -- -- 333 -- / -- < 1
Trichloroethene (TCE) 0 / 1 2.00 -- -- 112 -- / -- < 1
Trichlorofluoromethane(Freon-11) 0 / 1 3.00 -- -- NTRV -- / -- NTRV
Vinyl acetate 0 / 1 3.00 -- -- NTRV -- / -- NTRV
Vinyl Chloride 0 / 1 2.00 -- -- 202 -- / -- < 1

Notes:
1HQs greater than 1 are in bold
Shaded cells indicate hazard quotient based on reporting limits
NTRV = NO TR Value
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Screening Statistics for Direct Exposures -- SWMU 17 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

AnalyteName
Maximum

Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

Detected Constituents
Metal (MG/KG)
Arsenic 3 / 3 -- 13.7 S17-SS03-0002-120811 18.0 0 / 3 < 1
Barium 3 / 3 -- 235 S17-SS03-0002-120811 330 0 / 3 < 1
Cadmium 3 / 3 -- 1.89 S17-SS02-0002-121411 32.0 0 / 3 < 1
Chromium 3 / 3 -- 58.1 S17-SS02-0002-121411 0.40 3 / 3 145
Lead 3 / 3 -- 19.7 S17-SS02-0002-121411 120 0 / 3 < 1
Mercury 1 / 3 0.0082 0.011 S17-SS02-0002-121411 0.10 0 / 3 < 1
Selenium 1 / 3 0.83 3.57 S17-SS03-0002-120811 0.52 1 / 3 6.9
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 1 / 3 21.0 58.0 S17-SS02-0002-121411 NTRV -- / -- NTRV
2-Methylnaphthalene 1 / 3 4.00 49.0 S17-SS02-0002-121411 3,240 0 / 3 < 1
Acenaphthylene 1 / 3 4.00 11.0 S17-SS02-0002-121411 682,000 0 / 3 < 1
Anthracene 1 / 3 4.00 5.00 S17-SS02-0002-121411 1,480,000 0 / 3 < 1
Benzo(a)anthracene 1 / 3 4.00 12.0 S17-SS02-0002-121411 5,210 0 / 3 < 1
Benzo(a)pyrene 2 / 3 4.00 20.0 S17-SS02-0002-121411 1,520 0 / 3 < 1
Benzo(b)fluoranthene 2 / 3 4.00 24.0 S17-SS02-0002-121411 59,800 0 / 3 < 1
Benzo(g,h,i)perylene 2 / 3 4.00 21.0 S17-SS02-0002-121411 119,000 0 / 3 < 1
Benzo(k)fluoranthene 1 / 3 4.00 5.00 S17-SS01-0002-121311 148,000 0 / 3 < 1
Chrysene 2 / 3 4.00 16.0 S17-SS02-0002-121411 4,730 0 / 3 < 1
Dibenz(a,h)anthracene 1 / 3 4.00 4.00 S17-SS01-0002-121311 18,400 0 / 3 < 1
Fluoranthene 2 / 3 4.00 25.0 S17-SS02-0002-121411 122,000 0 / 3 < 1
IndeNO(1,2,3-cd)pyrene 2 / 3 4.00 20.0 S17-SS02-0002-121411 109,000 0 / 3 < 1
Phenanthrene 2 / 3 4.00 14.0 S17-SS02-0002-121411 45,700 0 / 3 < 1
Pyrene 2 / 3 4.00 30.0 S17-SS02-0002-121411 45,700 0 / 3 < 1
Total LMW PAHs 2 / 3 -- 83.5 S17-SS02-0002-121411 29,000 0 / 3 < 1
Total HMW PAHs 2 / 3 -- 172.0 S17-SS02-0002-121411 18,000 0 / 3 < 1
Volatile Organic Compounds (UG/KG)
2-Butanone (MEK) 1 / 3 5.00 5.00 S17-SS01-0002-121311 89,600 0 / 3 < 1
Acetone 3 / 3 -- 67.0 S17-SS02-0002-121411 2,500 0 / 3 < 1

TABLE 7-13

Frequency of 
Detection

Frequency of 
Exceedance
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Screening Statistics for Direct Exposures -- SWMU 17 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

AnalyteName
Maximum

Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

TABLE 7-13

Frequency of 
Detection

Frequency of 
Exceedance

Non-Detected Constituents
Inorganics (MG/KG)
Silver 0 / 3 0.10 -- -- 560 -- / -- < 1
Semivolatile Organic Compounds (UG/KG)
1,2-Dichlorobenzene 0 / 3 1.00 -- -- 20,000 -- / -- < 1
1,3-Dichlorobenzene 0 / 3 1.00 -- -- 20,000 -- / -- < 1
1,4-Dichlorobenzene 0 / 3 1.00 -- -- 20,000 -- / -- < 1
1,4-Dioxane (p-Dioxane) 0 / 3 130 -- -- NTRV -- / -- NTRV
2,4,5-Trichlorophenol 0 / 3 21.0 -- -- 14,100 -- / -- < 1
2,4,6-Trichlorophenol 0 / 3 21.0 -- -- 9,940 -- / -- < 1
2,4-Dichlorophenol 0 / 3 21.0 -- -- 87,500 -- / -- < 1
2,4-Dimethylphenol 0 / 3 21.0 -- -- 10.0 -- / -- 2.1
2,4-Dinitrophenol 0 / 3 420 -- -- 20,000 -- / -- < 1
2,4-Dinitrotoluene 0 / 3 83.0 -- -- NTRV -- / -- NTRV
2,6-Dinitrotoluene 0 / 3 21.0 -- -- NTRV -- / -- NTRV
2-Chloronaphthalene 0 / 3 9.00 -- -- NTRV -- / -- NTRV
2-Chlorophenol 0 / 3 21.0 -- -- 7,000 -- / -- < 1
2-MethylpheNOl 0 / 3 21.0 -- -- NTRV -- / -- NTRV
2-Nitroaniline 0 / 3 21.0 -- -- 74,100 -- / -- < 1
2-NitropheNOl 0 / 3 21.0 -- -- 1,600 -- / -- < 1
3,3-Dichlorobenzidine 0 / 3 130 -- -- 646 -- / -- < 1
3-Nitroaniline 0 / 3 83.0 -- -- 3,160 -- / -- < 1
4,6-Dinitro-2-methylphenol 0 / 3 210 -- -- NTRV -- / -- NTRV
4-Bromophenyl Phenyl Ether 0 / 3 21.0 -- -- NTRV -- / -- NTRV
4-Chloro-3-methylphenol 0 / 3 21.0 -- -- NTRV -- / -- NTRV
4-Chloroaniline 0 / 3 21.0 -- -- 20,000 -- / -- < 1
4-Chlorophenyl Phenyl Ether 0 / 3 21.0 -- -- NTRV -- / -- NTRV
4-Methylphenol 0 / 3 21.0 -- -- NTRV -- / -- NTRV
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AnalyteName
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Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration
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Value

Maximum Hazard 
Quotient1

TABLE 7-13

Frequency of 
Detection

Frequency of 
Exceedance

4-Nitroaniline 0 / 3 83.0 -- -- 21,900 -- / -- < 1
4-NitropheNOl 0 / 3 210 -- -- 7,000 -- / -- < 1
Acenaphthene 0 / 3 4.00 -- -- 682,000 -- / -- < 1
Benzyl alcohol 0 / 3 210 -- -- 65800 -- / -- < 1
bis(2-Chloroethoxy)methane 0 / 3 21.0 -- -- 302 -- / -- < 1
bis(2-Chloroethyl)ether 0 / 3 21.0 -- -- 23,700 -- / -- < 1
bis(2-Ethylhexyl)phthalate 0 / 3 83.0 -- -- 925 -- / -- < 1
Butyl Benzyl Phthalate 0 / 3 83.0 -- -- 239 -- / -- < 1
Carbazole 0 / 3 21.0 -- -- NTRV -- / -- NTRV
di-n-Butyl Phthalate 0 / 3 83.0 -- -- 150 -- / -- < 1
di-n-Octyl Phthalate 0 / 3 83.0 -- -- 709000 -- / -- NTRV
Dibenzofuran 0 / 3 21.0 -- -- NTRV -- / -- NTRV
Diethyl phthalate 0 / 3 83.0 -- -- 24,800 -- / -- < 1
Dimethyl phthalate 0 / 3 83.0 -- -- 734,000 -- / -- < 1
Fluorene 0 / 3 4.00 -- -- 122,000 -- / -- < 1
Hexachlorobenzene 0 / 3 4.00 -- -- 199 -- / -- < 1
Hexachlorocyclopentadiene 0 / 3 210 -- -- 755 -- / -- < 1
Hexachloroethane 0 / 3 42.0 -- -- 596 -- / -- < 1
Isophorone 0 / 3 21.0 -- -- 139000 -- / -- < 1
N-Nitrosodipropylamine 0 / 3 21.0 -- -- 544 -- / -- < 1
N-Nitrosodiphenylamine 0 / 3 21.0 -- -- 545 -- / -- < 1
Nitrobenzene 0 / 3 21.0 -- -- NTRV -- / -- NTRV
PentachloropheNOl 0 / 3 42.0 -- -- 5,000 -- / -- < 1
PheNOl 0 / 3 21.0 -- -- 120,000 -- / -- < 1
Volatile Organic Compounds (UG/KG)
1,1,1,2-Tetrachloroethane 0 / 3 1.00 -- -- 225,000 -- / -- < 1
1,1,1-Trichloroethane 0 / 3 1.00 -- -- 29,800 -- / -- < 1
1,1,2,2-Tetrachloroethane 0 / 3 1.00 -- -- 127 -- / -- < 1
1,1,2-Trichloroethane 0 / 3 1.00 -- -- 28,600 -- / -- < 1
1,1-Dichloroethane 0 / 3 1.00 -- -- 20,100 -- / -- < 1
1,1-Dichloroethene 0 / 3 1.00 -- -- 8,280 -- / -- < 1
1,1-Dichloropropene 0 / 3 1.00 -- -- 398 -- / -- < 1
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TABLE 7-13

Frequency of 
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1,2,3-Trichlorobenzene 0 / 3 1.00 -- -- 20,000 -- / -- < 1
1,2,3-Trichloropropane 0 / 3 1.00 -- -- 3,360 -- / -- < 1
1,2,4-Trichlorobenzene 0 / 3 1.00 -- -- 20,000 -- / -- < 1
1,2,4-Trimethylbenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
1,2-Dibromo-3-Chloropropane 0 / 3 2.00 -- -- 35.2 -- / -- < 1
1,2-Dibromoethane 0 / 3 1.00 -- -- NTRV -- / -- NTRV
1,2-Dichloroethane 0 / 3 1.00 -- -- 21,200 -- / -- < 1
1,2-Dichloropropane 0 / 3 1.00 -- -- 32,700 -- / -- < 1
1,3,5-Trimethylbenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
1,3-Dichloropropane 0 / 3 1.00 -- -- 32,700 -- / -- < 1
2,2-Dichloropropane 0 / 3 1.00 -- -- 32,700 -- / -- < 1
o-Chlorotoluene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
2-HexaNOne 0 / 3 3.00 -- -- NTRV -- / -- NTRV
p-Chlorotoluene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
4-Methyl-2-PentaNOne (MIBK) 0 / 3 3.00 -- -- NTRV -- / -- NTRV
Benzene 0 / 3 0.60 -- -- 255 -- / -- < 1
Bromobenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Bromochloromethane 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Bromodichloromethane 0 / 3 1.00 -- -- 540 -- / -- < 1
Bromoform 0 / 3 1.00 -- -- 15,900 -- / -- < 1
Bromomethane 0 / 3 2.00 -- -- 235 -- / -- < 1
Carbon Disulfide 0 / 3 1.00 -- -- 94.1 -- / -- < 1
Carbon Tetrachloride 0 / 3 1.00 -- -- 2,980 -- / -- < 1
Chlorobenzene 0 / 3 1.00 -- -- 13,100 -- / -- < 1
Chloroethane 0 / 3 2.00 -- -- NTRV -- / -- NTRV
Chloroform 0 / 3 1.00 -- -- 1,190 -- / -- < 1
Chloromethane 0 / 3 2.00 -- -- 10400 -- / -- < 1
cis-1,2-Dichloroethene 0 / 3 1.00 -- -- 784 -- / -- < 1
cis-1,3-Dichloropropene 0 / 3 1.00 -- -- 398 -- / -- < 1
Cyclohexane 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Dibromochloromethane 0 / 3 1.00 -- -- 2,050 -- / -- < 1
Dibromomethane 0 / 3 1.00 -- -- 65,000 -- / -- < 1
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Dichlorodifluoromethane 0 / 3 2.00 -- -- 39,500 -- / -- < 1
Ethylbenzene 0 / 3 1.00 -- -- 5,160 -- / -- < 1
1,1,2-Trichlorotrifluoroethane 0 / 3 2.00 -- -- NTRV -- / -- NTRV
Hexachlorobutadiene 0 / 3 2.00 -- -- NTRV -- / -- NTRV
Isopropylbenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
m- and p-Xylene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Methyl acetate 0 / 3 2.00 -- -- NTRV -- / -- NTRV
Methyl tert-Butyl Ether (MTBE) 0 / 3 0.60 -- -- NTRV -- / -- NTRV
Methylcyclohexane 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Methylene chloride 0 / 3 2.00 -- -- 4050 -- / -- < 1
n-Butylbenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
n-Propylbenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Naphthalene 0 / 3 1.00 -- -- 99.4 -- / -- < 1
o-Xylene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
p-Isopropyltoluene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
sec-Butylbenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Styrene 0 / 3 1.00 -- -- 4,690 -- / -- < 1
tert-Butylbenzene 0 / 3 1.00 -- -- NTRV -- / -- NTRV
Tetrachloroethene (PCE) 0 / 3 1.00 -- -- 9,920 -- / -- < 1
Toluene 0 / 3 1.00 -- -- 5,450 -- / -- < 1
trans-1,2-Dichloroethene 0 / 3 1.00 -- -- 784 -- / -- < 1
trans-1,3-Dichloropropene 0 / 3 1.00 -- -- 398 -- / -- < 1
Trichloroethene (TCE) 0 / 3 1.00 -- -- 12,400 -- / -- < 1
Trichlorofluoromethane(Freon-11) 0 / 3 2.00 -- -- 16,400 -- / -- < 1
Vinyl acetate 0 / 3 2.00 -- -- NTRV -- / -- NTRV
Vinyl Chloride 0 / 3 1.00 -- -- 646 -- / -- < 1

Notes:
1HQs greater than 1 are in bold
Shaded cells indicate hazard quotient based on reporting limits
NTRV = NO TR Value
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Screening Statistics for Direct Exposures -- Sediment - SWMU 18
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum

Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

Detected Constituents
METAL (MG/KG)
Arsenic 5 / 5 -- 16.4 S18-SD04 9.79 4 / 5 1.7
Barium 5 / 5 -- 163 S18-SD05 NTRV -- / -- NTRV
Cadmium 5 / 5 -- 0.71 S18-SD01 0.99 0 / 5 < 1
Chromium 5 / 5 -- 46.5 S18-SD01 43.4 1 / 5 1.1
Lead 5 / 5 -- 33.2 S18-SD01 35.8 0 / 5 < 1
Mercury 3 / 5 0.0082 0.022 S18-SD01 0.17 0 / 5 < 1
Selenium 4 / 5 0.96 4.35 S18-SD04 2.00 3 / 5 2.2
Semivolatile Organic Compounds (ug/kg)
1,1-Biphenyl 5 / 5 -- 2,700 S18-SD02 1220 2 / 5 2.2
2-Methylnaphthalene 4 / 5 52.0 64.0 S18-SD01 20.2 1 / 5 3.2
Acenaphthylene 4 / 5 52.0 70.0 S18-SD01 5.87 4 / 5 12
Anthracene 4 / 5 52.0 270 S18-SD01 57.2 1 / 5 4.7
Benzo(a)anthracene 5 / 5 -- 720 S18-SD01 108 3 / 5 6.7
Benzo(a)pyrene 5 / 5 -- 750 S18-SD01 150 2 / 5 5.0
Benzo(b)fluoranthene 5 / 5 -- 930 S18-SD01 10,400 0 / 5 < 1
Benzo(g,h,i)perylene 5 / 5 -- 560 S18-SD01 170 1 / 5 3.3
Benzo(k)fluoranthene 5 / 5 -- 550 S18-SD01 240 1 / 5 2.3
Chrysene 5 / 5 -- 850 S18-SD01 166 1 / 5 5.1
Dibenz(a,h)anthracene 3 / 5 52.0 130 S18-SD01 33.0 1 / 5 3.9
Fluoranthene 5 / 5 -- 2,200 S18-SD01 423 1 / 5 5.2
Fluorene 2 / 5 52.0 550 S18-SD01 77.4 1 / 5 7.1
Indeno(1,2,3-cd)pyrene 5 / 5 -- 510 S18-SD01 200 1 / 5 2.6
Phenanthrene 5 / 5 -- 1,100 S18-SD01 204 -- / -- 5.4
Pyrene 5 / 5 -- 1,600 S18-SD01 195 3 / 5 8.2
Total LMW PAHs 5 / 5 -- 2079 S18-SD01 76 3 / 5 27.4
Total HMW PAHs 5 / 5 -- 8800 S18-SD01 190 5 / 5 46.3
Total PAHs 5 / 5 -- 10879 S18-SD01 1,610 2 / 5 6.8
Volatile Organic Compounds (ug/kg)
2-Butanone (MEK) 1 / 5 7.00 7.00 S18-SD02 42.4 0 / 5 < 1
Acetone 2 / 5 12.0 27.0 S18-SD02 9.90 2 / 5 2.7

Frequency of 
Detection

Frequency of 
Exceedance

TABLE 7-14
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Screening Statistics for Direct Exposures -- Sediment - SWMU 18
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum

Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

Frequency of 
Detection

Frequency of 
Exceedance

TABLE 7-14

Isopropylbenzene 1 / 5 2.00 3.00 S18-SD01 86 0 / 5 < 1
Methylene chloride 1 / 5 3.00 4.00 S18-SD04 159 0 / 5 < 1

Non-Detected Constituents
METAL (MG/KG) NTRV -- -- NTRV
Silver 0 / 5 0.13 -- -- 0.50 -- / -- < 1
Semivolatile Organic Compounds (ug/kg)
1,2-Dichlorobenzene 0 / 5 2.00 -- -- 294 -- / -- < 1
1,3-Dichlorobenzene 0 / 5 2.00 -- -- 1,315 -- / -- < 1
1,4-Dichlorobenzene 0 / 5 2.00 -- -- 318 -- / -- < 1
1,4-Dioxane (p-Dioxane) 0 / 4 1,600 -- -- NTRV -- / -- NTRV
2,4,5-Trichlorophenol 0 / 5 260 -- -- 208 -- / -- 1.3
2,4,6-Trichlorophenol 0 / 5 260 -- -- 208 -- / -- 1.3
2,4-Dichlorophenol 0 / 5 260 -- -- 81.7 -- / -- 3.2
2,4-Dimethylphenol 0 / 5 260 -- -- 304 -- / -- < 1
2,4-Dinitrophenol 0 / 4 4,700 -- -- 6.21 -- / -- 757
2,4-Dinitrotoluene 0 / 5 1,000 -- -- NTRV -- / -- NTRV
2,6-Dinitrotoluene 0 / 5 260 -- -- NTRV -- / -- NTRV
2-Chloronaphthalene 0 / 5 110 -- -- 417 -- / -- 0.26
2-Chlorophenol 0 / 5 260 -- -- 31.9 -- / -- 8.2
2-Methylphenol 0 / 5 260 -- -- 55.4 -- / -- 4.7
2-Nitroaniline 0 / 5 260 -- -- NTRV -- / -- NTRV
2-Nitrophenol 0 / 5 260 -- -- 13.0 -- / -- 20
3,3-Dichlorobenzidine 0 / 4 1,600 -- -- 127 -- / -- 13
3-Nitroaniline 0 / 5 1,000 -- -- NTRV -- / -- NTRV
4,6-Dinitro-2-methylphenol 0 / 5 2,600 -- -- 104 -- / -- 25
4-Bromophenyl Phenyl Ether 0 / 5 260 -- -- 1550 -- / -- < 1
4-Chloro-3-methylphenol 0 / 5 260 -- -- NTRV -- / -- NTRV
4-Chloroaniline 0 / 5 260 -- -- 146 -- / -- 1.8
4-Chlorophenyl Phenyl Ether 0 / 5 260 -- -- NTRV -- / -- NTRV
4-Methylphenol 0 / 5 260 -- -- NTRV -- / -- NTRV
4-Nitroaniline 0 / 5 1,000 -- -- NTRV -- / -- NTRV
4-Nitrophenol 0 / 4 2,600 -- -- 13.0 -- / -- 200
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Screening Statistics for Direct Exposures -- Sediment - SWMU 18
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum

Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

Frequency of 
Detection

Frequency of 
Exceedance

TABLE 7-14

Acenaphthene 0 / 5 52.0 -- -- 6.10 -- / -- 8.5
Benzyl alcohol 0 / 4 2,600 -- -- NTRV -- / -- NTRV
bis(2-Chloroethoxy)methane 0 / 5 260 -- -- NTRV -- / -- NTRV
bis(2-Chloroethyl)ether 0 / 5 260 -- -- 3,520 -- / -- < 1
bis(2-Chloroisopropyl)ether 0 / 5 260 -- -- NTRV -- / -- NTRV
bis(2-Ethylhexyl)phthalate 0 / 5 1,000 -- -- 182 -- / -- 5.5
Butyl Benzyl Phthalate 0 / 5 1,000 -- -- 1,970 -- / -- < 1
Carbazole 0 / 5 260 -- -- NTRV -- / -- NTRV
di-n-Butyl Phthalate 0 / 5 1,000 -- -- 1,114 -- / -- < 1
di-n-Octyl Phthalate 0 / 5 1,000 -- -- 40,600 -- / -- < 1
Dibenzofuran 0 / 5 260 -- -- 449 -- / -- < 1
Diethyl phthalate 0 / 5 1,000 -- -- 295 -- / -- 3.4
Dimethyl phthalate 0 / 5 1,000 -- -- NTRV -- / -- NTRV
Hexachlorobenzene 0 / 5 52.0 -- -- 20.0 -- / -- 2.6
Hexachlorocyclopentadiene 0 / 4 2,600 -- -- 901 -- / -- 2.9
Hexachloroethane 0 / 5 520 -- -- 584 -- / -- < 1
Isophorone 0 / 5 260 -- -- 432 -- / -- < 1
N-Nitrosodipropylamine 0 / 5 260 -- -- NTRV -- / -- NTRV
N-Nitrosodiphenylamine 0 / 5 260 -- -- NTRV -- / -- NTRV
Nitrobenzene 0 / 5 260 -- -- NTRV -- / -- NTRV
Pentachlorophenol 0 / 5 520 -- -- 23000 -- / -- < 1
Phenol 0 / 5 260 -- -- 49.1 -- / -- 5.3
Volatile Organic Compounds (ug/kg)
1,1,1,2-Tetrachloroethane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
1,1,1-Trichloroethane 0 / 5 2.00 -- -- 213 -- / -- < 1
1,1,2,2-Tetrachloroethane 0 / 5 2.00 -- -- 850 -- / -- < 1
1,1,2-Trichloroethane 0 / 5 2.00 -- -- 518 -- / -- < 1
1,1-Dichloroethane 0 / 5 2.00 -- -- 0.58 -- / -- 3.5
1,1-Dichloroethene 0 / 5 2.00 -- -- 19.4 -- / -- < 1
1,1-Dichloropropene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
1,2,3-Trichlorobenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
1,2,3-Trichloropropane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
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Screening Statistics for Direct Exposures -- Sediment - SWMU 18
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum

Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

Frequency of 
Detection

Frequency of 
Exceedance

TABLE 7-14

1,2,4-Trichlorobenzene 0 / 5 2.00 -- -- 5,062 -- / -- < 1
1,2,4-Trimethylbenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
1,2-Dibromo-3-Chloropropane 0 / 5 3.00 -- -- NTRV -- / -- NTRV
1,2-Dibromoethane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
1,2-Dichloroethane 0 / 5 2.00 -- -- 260 -- / -- < 1
1,2-Dichloropropane 0 / 5 2.00 -- -- 333 -- / -- < 1
1,3,5-Trimethylbenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
1,3-Dichloropropane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
2,2-Dichloropropane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
o-Chlorotoluene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
2-Hexanone 0 / 5 5.00 -- -- NTRV -- / -- NTRV
p-Chlorotoluene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
4-Methyl-2-Pentanone (MIBK) 0 / 5 5.00 -- -- 25.1 -- / -- < 1
Benzene 0 / 5 0.80 -- -- 142 -- / -- < 1
Bromobenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Bromochloromethane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Bromodichloromethane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Bromoform 0 / 5 2.00 -- -- 492 -- / -- < 1
Bromomethane 0 / 5 3.00 -- -- 1.37 -- / -- 2.2
Carbon Disulfide 0 / 5 2.00 -- -- 23.9 -- / -- < 1
Carbon Tetrachloride 0 / 5 2.00 -- -- 1,450 -- / -- < 1
Chlorobenzene 0 / 5 2.00 -- -- 291 -- / -- < 1
Chloroethane 0 / 5 3.00 -- -- NTRV -- / -- NTRV
Chloroform 0 / 5 2.00 -- -- 121 -- / -- < 1
Chloromethane 0 / 5 3.00 -- -- NTRV -- / -- NTRV
cis-1,2-Dichloroethene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
cis-1,3-Dichloropropene 0 / 5 2.00 -- -- 333 -- / -- < 1
Cyclohexane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Dibromochloromethane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Dibromomethane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Dichlorodifluoromethane 0 / 5 3.00 -- -- NTRV -- / -- NTRV
Ethylbenzene 0 / 5 2.00 -- -- 175 -- / -- < 1
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Screening Statistics for Direct Exposures -- Sediment - SWMU 18
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum

Non-Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

Frequency of 
Detection

Frequency of 
Exceedance

TABLE 7-14

1,1,2-Trichlorotrifluoroethane 0 / 5 3.00 -- -- NTRV -- / -- NTRV
Hexachlorobutadiene 0 / 5 3.00 -- -- 26.5 -- / -- < 1
m- & p-Xylene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Methyl acetate 0 / 5 3.00 -- -- NTRV -- / -- NTRV
Methyl tert-Butyl Ether (MTBE) 0 / 5 0.80 -- -- NTRV -- / -- NTRV
Methylcyclohexane 0 / 5 2.00 -- -- NTRV -- / -- NTRV
n-Butylbenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
n-Propylbenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Naphthalene 0 / 5 2.00 -- -- 176 -- / -- < 1
o-Xylene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
p-Isopropyltoluene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
sec-Butylbenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Styrene 0 / 5 2.00 -- -- 254 -- / -- < 1
tert-Butylbenzene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
Tetrachloroethene (PCE) 0 / 5 2.00 -- -- 990 -- / -- < 1
Toluene 0 / 5 2.00 -- -- 1,220 -- / -- < 1
trans-1,2-Dichloroethene 0 / 5 2.00 -- -- NTRV -- / -- NTRV
trans-1,3-Dichloropropene 0 / 5 2.00 -- -- 333 -- / -- < 1
Trichloroethene (TCE) 0 / 5 2.00 -- -- 112 -- / -- < 1
Trichlorofluoromethane(Freon-11) 0 / 5 3.00 -- -- NTRV -- / -- NTRV
Vinyl acetate 0 / 5 3.00 -- -- NTRV -- / -- NTRV
Vinyl Chloride 0 / 5 2.00 -- -- 202 -- / -- < 1

Notes:
1HQs greater than 1 are in bold
Shaded cells indicate hazard quotient based on reporting limits
NTRV = NO TR Value
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Screening Statistics for Direct Exposures --SWMU 19 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum
Hazard Quotient1

Detected Constituents
METAL (MG/KG)
Arsenic 2 / 2 -- 12.5 S19-SS01-0002-121311 18.0 0 / 2 < 1
Barium 2 / 2 -- 100 S19-SS01-0002-121311 330 0 / 2 < 1
Cadmium 2 / 2 -- 0.97 S19-SS02-0002-121311 32.0 0 / 2 < 1
Chromium 2 / 2 -- 26.8 S19-SS01-0002-121311 0.40 2 / 2 67
Lead 2 / 2 -- 13.7 S19-SS02-0002-121311 120 0 / 2 < 1
Mercury 1 / 2 0.0078 0.015 S19-SS02-0002-121311 0.10 0 / 2 < 1
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 1 / 2 20.0 66.0 S19-SS02-0002-121311 NTRV -- / -- NTRV
2-Methylnaphthalene 2 / 2 -- 8.00 S19-SS01-0002-121311 3,240 0 / 2 < 1
Acenaphthene 1 / 2 4.00 5.00 S19-SS01-0002-121311 682,000 0 / 2 < 1
Anthracene 2 / 2 -- 8.00 S19-SS02-0002-121311 1,480,000 0 / 2 < 1
Benzo(a)anthracene 2 / 2 -- 20.0 S19-SS02-0002-121311 5,210 0 / 2 < 1
Benzo(a)pyrene 2 / 2 -- 35.0 S19-SS02-0002-121311 1,520 0 / 2 < 1
Benzo(b)fluoranthene 2 / 2 -- 50.0 S19-SS02-0002-121311 59,800 0 / 2 < 1
Benzo(g,h,i)perylene 2 / 2 -- 26.0 S19-SS02-0002-121311 119,000 0 / 2 < 1
Benzo(k)fluoranthene 2 / 2 -- 34.0 S19-SS02-0002-121311 148,000 0 / 2 < 1
bis(2-Ethylhexyl)phthalate 1 / 2 81.0 85.0 S19-SS01-0002-121311 925 0 / 2 < 1
Chrysene 2 / 2 -- 30.0 S19-SS02-0002-121311 4,730 0 / 2 < 1
Dibenz(a,h)anthracene 2 / 2 -- 12.0 S19-SS02-0002-121311 18,400 0 / 2 < 1
Fluoranthene 2 / 2 -- 28.0 S19-SS02-0002-121311 122,000 0 / 2 < 1
Fluorene 1 / 2 4.00 6.00 S19-SS01-0002-121311 122,000 0 / 2 < 1
Indeno(1,2,3-cd)pyrene 2 / 2 -- 22.0 S19-SS02-0002-121311 109,000 0 / 2 < 1
Phenanthrene 2 / 2 -- 22.0 S19-SS01-0002-121311 45,700 0 / 2 < 1
Phenol 1 / 2 20.0 34.0 S19-SS02-0002-121311 120,000 0 / 2 < 1
Pyrene 2 / 2 -- 28.0 S19-SS02-0002-121311 45,700 0 / 2 < 1
Total LMW PAHs 2 / 2 -- 48.5 S19-SS01-0002-121311 29,000 0 / 3 < 1
Total HMW PAHs 2 / 2 -- 285.0 S19-SS02-0002-121311 18,000 0 / 3 < 1

TABLE 7-15

Frequency of 
Detection

Frequency of 
Exceedance
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Screening Statistics for Direct Exposures --SWMU 19 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum
Hazard Quotient1

TABLE 7-15

Frequency of 
Detection

Frequency of 
Exceedance

Volatile Organic Compounds (UG/KG)
1,2,4-Trimethylbenzene 1 / 2 1.00 2.00 S19-SS02-0002-121311 NTRV -- / -- NTRV
2-Butanone (MEK) 2 / 2 -- 22.0 S19-SS02-0002-121311 89,600 0 / 2 < 1
Acetone 2 / 2 -- 130 S19-SS02-0002-121311 2,500 0 / 2 < 1

Non-Detected Constituents
METAL (MG/KG)
Selenium 0 / 2 0.82 -- -- 0.52 -- / -- 1.6
Silver 0 / 2 0.10 -- -- 560 -- / -- < 1
Semivolatile Organic Compounds (UG/KG)
1,2-Dichlorobenzene 0 / 2 1.00 -- -- 2,960 -- / -- < 1
1,3-Dichlorobenzene 0 / 2 1.00 -- -- 37,700 -- / -- < 1
1,4-Dichlorobenzene 0 / 2 1.00 -- -- 546 -- / -- < 1
1,4-Dioxane (p-Dioxane) 0 / 2 120 -- -- NTRV -- / -- NTRV
2,4,5-Trichlorophenol 0 / 2 20.0 -- -- 14,100 -- / -- < 1
2,4,6-Trichlorophenol 0 / 2 20.0 -- -- 9,940 -- / -- < 1
2,4-Dichlorophenol 0 / 2 20.0 -- -- 87,500 -- / -- < 1
2,4-Dimethylphenol 0 / 2 20.0 -- -- 10.0 -- / -- 2.0
2,4-Dinitrophenol 0 / 2 410 -- -- 61 -- / -- 6.7
2,4-Dinitrotoluene 0 / 2 81.0 -- -- NTRV -- / -- NTRV
2,6-Dinitrotoluene 0 / 2 20.0 -- -- NTRV -- / -- NTRV
2-Chloronaphthalene 0 / 2 9.00 -- -- 1100 -- / -- < 1
2-Chlorophenol 0 / 2 20.0 -- -- 243 -- / -- < 1
2-Methylphenol 0 / 2 20.0 -- -- 40400 -- / -- < 1
2-Nitroaniline 0 / 2 20.0 -- -- 74,100 -- / -- < 1
2-Nitrophenol 0 / 2 20.0 -- -- 1,600 -- / -- < 1
3,3-Dichlorobenzidine 0 / 2 120 -- -- 646 -- / -- < 1
3-Nitroaniline 0 / 2 81.0 -- -- 3,160 -- / -- < 1
4,6-Dinitro-2-methylphenol 0 / 2 200 -- -- 144 -- / -- 1.4
4-Bromophenyl Phenyl Ether 0 / 2 20.0 -- -- NTRV -- / -- NTRV
4-Chloro-3-methylphenol 0 / 2 20.0 -- -- NTRV -- / -- NTRV
4-Chloroaniline 0 / 2 20.0 -- -- 1,100 -- / -- < 1
4-Chlorophenyl Phenyl Ether 0 / 2 20.0 -- -- NTRV -- / -- NTRV
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Screening Statistics for Direct Exposures --SWMU 19 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum
Hazard Quotient1

TABLE 7-15

Frequency of 
Detection

Frequency of 
Exceedance

4-Methylphenol 0 / 2 20.0 -- -- NTRV -- / -- NTRV
4-Nitroaniline 0 / 2 81.0 -- -- 21,900 -- / -- < 1
4-Nitrophenol 0 / 2 200 -- -- 5,120 -- / -- < 1
Acenaphthylene 0 / 2 4.00 -- -- 682,000 -- / -- < 1
Benzyl alcohol 0 / 2 200 -- -- 65800 -- / -- < 1
bis(2-Chloroethoxy)methane 0 / 2 20.0 -- -- 302 -- / -- < 1
bis(2-Chloroethyl)ether 0 / 2 20.0 -- -- 23,700 -- / -- < 1
Butyl Benzyl Phthalate 0 / 2 81.0 -- -- 239 -- / -- < 1
Carbazole 0 / 2 20.0 -- -- NTRV -- / -- NTRV
di-n-Butyl Phthalate 0 / 2 81.0 -- -- 150 -- / -- < 1
di-n-Octyl Phthalate 0 / 2 81.0 -- -- 709000 -- / -- < 1
Dibenzofuran 0 / 2 20.0 -- -- NTRV -- / -- NTRV
Diethyl phthalate 0 / 2 81.0 -- -- 24,800 -- / -- < 1
Dimethyl phthalate 0 / 2 81.0 -- -- 734,000 -- / -- < 1
Hexachlorobenzene 0 / 2 4.00 -- -- 199 -- / -- < 1
Hexachlorocyclopentadiene 0 / 2 200 -- -- 755 -- / -- < 1
Hexachloroethane 0 / 2 41.0 -- -- 596 -- / -- < 1
Isophorone 0 / 2 20.0 -- -- 139000 -- / -- < 1
N-Nitrosodipropylamine 0 / 2 20.0 -- -- 544 -- / -- < 1
N-Nitrosodiphenylamine 0 / 2 20.0 -- -- 545 -- / -- < 1
Nitrobenzene 0 / 2 20.0 -- -- NTRV -- / -- NTRV
Pentachlorophenol 0 / 2 41.0 -- -- 5,000 -- / -- < 1
Volatile Organic Compounds (UG/KG)
1,1,1,2-Tetrachloroethane 0 / 2 1.00 -- -- 225,000 -- / -- < 1
1,1,1-Trichloroethane 0 / 2 1.00 -- -- 29,800 -- / -- < 1
1,1,2,2-Tetrachloroethane 0 / 2 1.00 -- -- 127 -- / -- < 1
1,1,2-Trichloroethane 0 / 2 1.00 -- -- 28,600 -- / -- < 1
1,1-Dichloroethane 0 / 2 1.00 -- -- 20,100 -- / -- < 1
1,1-Dichloroethene 0 / 2 1.00 -- -- 8,280 -- / -- < 1
1,1-Dichloropropene 0 / 2 1.00 -- -- 398 -- / -- < 1
1,2,3-Trichlorobenzene 0 / 2 1.00 -- -- 20,000 -- / -- < 1
1,2,3-Trichloropropane 0 / 2 1.00 -- -- 3,360 -- / -- < 1
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Screening Statistics for Direct Exposures --SWMU 19 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum
Hazard Quotient1

TABLE 7-15

Frequency of 
Detection

Frequency of 
Exceedance

1,2,4-Trichlorobenzene 0 / 2 1.00 -- -- 20,000 -- / -- < 1
1,2-Dibromo-3-Chloropropane 0 / 2 2.00 -- -- 35.2 -- / -- < 1
1,2-Dibromoethane 0 / 2 1.00 -- -- NTRV -- / -- NTRV
1,2-Dichloroethane 0 / 2 1.00 -- -- 21,200 -- / -- < 1
1,2-Dichloropropane 0 / 2 1.00 -- -- 32,700 -- / -- < 1
1,3,5-Trimethylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
1,3-Dichloropropane 0 / 2 1.00 -- -- 32,700 -- / -- < 1
2,2-Dichloropropane 0 / 2 1.00 -- -- 32,700 -- / -- < 1
o-Chlorotoluene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
2-Hexanone 0 / 2 3.00 -- -- NTRV -- / -- NTRV
p-Chlorotoluene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
4-Methyl-2-Pentanone (MIBK) 0 / 2 3.00 -- -- NTRV -- / -- NTRV
Benzene 0 / 2 0.50 -- -- 255 -- / -- < 1
Bromobenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Bromochloromethane 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Bromodichloromethane 0 / 2 1.00 -- -- 540 -- / -- < 1
Bromoform 0 / 2 1.00 -- -- 15,900 -- / -- < 1
Bromomethane 0 / 2 2.00 -- -- 235 -- / -- < 1
Carbon Disulfide 0 / 2 1.00 -- -- 94.1 -- / -- < 1
Carbon Tetrachloride 0 / 2 1.00 -- -- 2,980 -- / -- < 1
Chlorobenzene 0 / 2 1.00 -- -- 13,100 -- / -- < 1
Chloroethane 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Chloroform 0 / 2 1.00 -- -- 1,190 -- / -- < 1
Chloromethane 0 / 2 2.00 -- -- 10400 -- / -- < 1
cis-1,2-Dichloroethene 0 / 2 1.00 -- -- 784 -- / -- < 1
cis-1,3-Dichloropropene 0 / 2 1.00 -- -- 398 -- / -- < 1
Cyclohexane 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Dibromochloromethane 0 / 2 1.00 -- -- 2,050 -- / -- < 1
Dibromomethane 0 / 2 1.00 -- -- 65,000 -- / -- < 1
Dichlorodifluoromethane 0 / 2 2.00 -- -- 39,500 -- / -- < 1
Ethylbenzene 0 / 2 1.00 -- -- 5,160 -- / -- < 1
1,1,2-Trichlorotrifluoroethane 0 / 2 2.00 -- -- NTRV -- / -- NTRV
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Screening Statistics for Direct Exposures --SWMU 19 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum
Hazard Quotient1

TABLE 7-15

Frequency of 
Detection

Frequency of 
Exceedance

Hexachlorobutadiene 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Isopropylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
m- & p-Xylene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Methyl acetate 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Methyl tert-Butyl Ether (MTBE) 0 / 2 0.50 -- -- NTRV -- / -- NTRV
Methylcyclohexane 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Methylene chloride 0 / 2 2.00 -- -- 4050 -- / -- < 1
n-Butylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
n-Propylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Naphthalene 0 / 2 1.00 -- -- 99.4 -- / -- < 1
o-Xylene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
p-Isopropyltoluene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
sec-Butylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Styrene 0 / 2 1.00 -- -- 4,690 -- / -- < 1
tert-Butylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Tetrachloroethene (PCE) 0 / 2 1.00 -- -- 9,920 -- / -- < 1
Toluene 0 / 2 1.00 -- -- 5,450 -- / -- < 1
trans-1,2-Dichloroethene 0 / 2 1.00 -- -- 784 -- / -- < 1
trans-1,3-Dichloropropene 0 / 2 1.00 -- -- 398 -- / -- < 1
Trichloroethene (TCE) 0 / 2 1.00 -- -- 12,400 -- / -- < 1
Trichlorofluoromethane(Freon-11) 0 / 2 2.00 -- -- 16,400 -- / -- < 1
Vinyl acetate 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Vinyl Chloride 0 / 2 1.00 -- -- 646 -- / -- < 1

Notes:
1HQs greater than 1 are in bold
Shaded cells indicate hazard quotient based on reporting limits
NTRV = NO TR Value
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Screening Statistics for Direct Exposures --  SWMU 29 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

Detected Constituents
METAL (MG/KG)
Arsenic 2 / 2 -- 15.1 S29-SS01-0002-120811 18.0 0 / 2 < 1
Barium 2 / 2 -- 104 S29-SS01-0002-120811 330 0 / 2 < 1
Cadmium 2 / 2 -- 1.47 S29-SS01-0002-120811 32.0 0 / 2 < 1
Chromium 2 / 2 -- 23.1 S29-SS01-0002-120811 0.40 2 / 2 58
Lead 2 / 2 -- 23.8 S29-SS01-0002-120811 120 0 / 2 < 1
Mercury 2 / 2 -- 0.029 S29-SS01-0002-120811 0.10 0 / 2 < 1
Selenium 2 / 2 -- 3.58 S29-SS01-0002-120811 0.52 2 / 2 6.9
Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene 2 / 2 -- 13.0 S29-SS01-0002-120811 5,210 0 / 2 < 1
Benzo(a)pyrene 2 / 2 -- 20.0 S29-SS01-0002-120811 1,520 0 / 2 < 1
Benzo(b)fluoranthene 2 / 2 -- 25.0 S29-SS01-0002-120811 59,800 0 / 2 < 1
Benzo(g,h,i)perylene 2 / 2 -- 21.0 S29-SS01-0002-120811 119,000 0 / 2 < 1
Benzo(k)fluoranthene 2 / 2 -- 12.0 S29-SS01-0002-120811 148,000 0 / 2 < 1
Chrysene 2 / 2 -- 17.0 S29-SS01-0002-120811 4,730 0 / 2 < 1
Fluoranthene 2 / 2 -- 23.0 S29-SS01-0002-120811 122,000 0 / 2 < 1
Indeno(1,2,3-cd)pyrene 2 / 2 -- 14.0 S29-SS01-0002-120811 109,000 0 / 2 < 1
Phenanthrene 2 / 2 -- 12.0 S29-SS01-0002-120811 45,700 0 / 2 < 1
Phenol 1 / 2 20.0 27.0 S29-SS01-0002-120811 120,000 0 / 2 < 1
Pyrene 2 / 2 -- 23.0 S29-SS01-0002-120811 45,700 0 / 2 < 1
Total LMW PAHs 2 / 2 -- 48.5 S29-SS01-0002-120811 29,000 0 / 3 < 1
Total HMW PAHs 2 / 2 -- 285.0 S29-SS01-0002-120811 18,000 0 / 3 < 1
Volatile Organic Compounds (UG/KG)
2-Butanone (MEK) 2 / 2 -- 12.0 S29-SS01-0002-120811 89,600 0 / 2 < 1
Acetone 2 / 2 -- 100 S29-SS01-0002-120811 2,500 0 / 2 < 1
Benzene 1 / 2 0.50 1.00 S29-SS01-0002-120811 255 0 / 2 < 1
Carbon Disulfide 1 / 2 1.00 4.00 S29-SS01-0002-120811 94.1 0 / 2 < 1
Cyclohexane 1 / 2 1.00 2.00 S29-SS01-0002-120811 NTRV -- / -- NTRV
Methylcyclohexane 1 / 2 1.00 2.00 S29-SS01-0002-120811 NTRV -- / -- NTRV
Toluene 1 / 2 1.00 1.00 S29-SS01-0002-120811 5,450 0 / 2 < 1

TABLE 7-16

Frequency of 
Detection

Frequency of 
Exceedance
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Screening Statistics for Direct Exposures --  SWMU 29 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

TABLE 7-16

Frequency of 
Detection

Frequency of 
Exceedance

Non-Detected Constituents
METAL (MG/KG)
Silver 0 / 2 0.10 -- -- 560 -- / -- < 1
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 0 / 2 21.0 -- -- NTRV -- / -- NTRV
1,2-Dichlorobenzene 0 / 2 1.00 -- -- 2,960 -- / -- < 1
1,3-Dichlorobenzene 0 / 2 1.00 -- -- 37,700 -- / -- < 1
1,4-Dichlorobenzene 0 / 2 1.00 -- -- 546 -- / -- < 1
1,4-Dioxane (p-Dioxane) 0 / 2 120 -- -- NTRV -- / -- NTRV
2,4,5-Trichlorophenol 0 / 2 21.0 -- -- 9,000 -- / -- < 1
2,4,6-Trichlorophenol 0 / 2 21.0 -- -- 4,000 -- / -- < 1
2,4-Dichlorophenol 0 / 2 21.0 -- -- 20,000 -- / -- < 1
2,4-Dimethylphenol 0 / 2 21.0 -- -- 10.0 -- / -- 2.1
2,4-Dinitrophenol 0 / 2 410 -- -- 61 -- / -- 6.7
2,4-Dinitrotoluene 0 / 2 82.0 -- -- NTRV -- / -- NTRV
2,6-Dinitrotoluene 0 / 2 21.0 -- -- NTRV -- / -- NTRV
2-Chloronaphthalene 0 / 2 9.00 -- -- 1100 -- / -- < 1
2-Chlorophenol 0 / 2 21.0 -- -- 243 -- / -- < 1
2-Methylnaphthalene 0 / 2 4.00 -- -- 3,240 -- / -- < 1
2-Methylphenol 0 / 2 21.0 -- -- 40400 -- / -- < 1
2-Nitroaniline 0 / 2 21.0 -- -- 74,100 -- / -- < 1
2-Nitrophenol 0 / 2 21.0 -- -- 5,120 -- / -- < 1
3,3-Dichlorobenzidine 0 / 2 120 -- -- 646 -- / -- < 1
3-Nitroaniline 0 / 2 82.0 -- -- 3,160 -- / -- < 1
4,6-Dinitro-2-methylphenol 0 / 2 210 -- -- 144 -- / -- 1.5
4-Bromophenyl Phenyl Ether 0 / 2 21.0 -- -- NTRV -- / -- NTRV
4-Chloro-3-methylphenol 0 / 2 21.0 -- -- NTRV -- / -- NTRV
4-Chloroaniline 0 / 2 21.0 -- -- 1,100 -- / -- < 1
4-Chlorophenyl Phenyl Ether 0 / 2 21.0 -- -- NTRV -- / -- NTRV
4-Methylphenol 0 / 2 21.0 -- -- NTRV -- / -- NTRV
4-Nitroaniline 0 / 2 82.0 -- -- 21,900 -- / -- < 1
4-Nitrophenol 0 / 2 210 -- -- 5,120 -- / -- < 1
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Screening Statistics for Direct Exposures --  SWMU 29 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

TABLE 7-16

Frequency of 
Detection

Frequency of 
Exceedance

Acenaphthene 0 / 2 4.00 -- -- 682,000 -- / -- < 1
Acenaphthylene 0 / 2 4.00 -- -- 682,000 -- / -- < 1
Anthracene 0 / 2 4.00 -- -- 1,480,000 -- / -- < 1
Benzyl alcohol 0 / 2 210 -- -- 65800 -- / -- < 1
bis(2-Chloroethoxy)methane 0 / 2 21.0 -- -- 302 -- / -- < 1
bis(2-Chloroethyl)ether 0 / 2 21.0 -- -- 23,700 -- / -- < 1
bis(2-Ethylhexyl)phthalate 0 / 2 82.0 -- -- 925 -- / -- < 1
Butyl Benzyl Phthalate 0 / 2 82.0 -- -- 239 -- / -- < 1
Carbazole 0 / 2 21.0 -- -- NTRV -- / -- NTRV
di-n-Butyl Phthalate 0 / 2 82.0 -- -- 150 -- / -- < 1
di-n-Octyl Phthalate 0 / 2 82.0 -- -- 709000 -- / -- < 1
Dibenz(a,h)anthracene 0 / 2 4.00 -- -- 18,400 -- / -- < 1
Dibenzofuran 0 / 2 21.0 -- -- NTRV -- / -- NTRV
Diethyl phthalate 0 / 2 82.0 -- -- 100,000 -- / -- < 1
Dimethyl phthalate 0 / 2 82.0 -- -- 734,000 -- / -- < 1
Fluorene 0 / 2 4.00 -- -- 122,000 -- / -- < 1
Hexachlorobenzene 0 / 2 4.00 -- -- 199 -- / -- < 1
Hexachlorocyclopentadiene 0 / 2 210 -- -- 755 -- / -- < 1
Hexachloroethane 0 / 2 41.0 -- -- 596 -- / -- < 1
Isophorone 0 / 2 21.0 -- -- 139000 -- / -- < 1
N-Nitrosodipropylamine 0 / 2 21.0 -- -- 544 -- / -- < 1
N-Nitrosodiphenylamine 0 / 2 21.0 -- -- 545 -- / -- < 1
Nitrobenzene 0 / 2 21.0 -- -- NTRV -- / -- NTRV
Pentachlorophenol 0 / 2 41.0 -- -- 5,000 -- / -- < 1
Volatile Organic Compounds (UG/KG)
1,1,1,2-Tetrachloroethane 0 / 2 1.00 -- -- 225,000 -- / -- < 1
1,1,1-Trichloroethane 0 / 2 1.00 -- -- 29,800 -- / -- < 1
1,1,2,2-Tetrachloroethane 0 / 2 1.00 -- -- 127 -- / -- < 1
1,1,2-Trichloroethane 0 / 2 1.00 -- -- 28,600 -- / -- < 1
1,1-Dichloroethane 0 / 2 1.00 -- -- 20,100 -- / -- < 1
1,1-Dichloroethene 0 / 2 1.00 -- -- 8,280 -- / -- < 1
1,1-Dichloropropene 0 / 2 1.00 -- -- 398 -- / -- < 1
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Screening Statistics for Direct Exposures --  SWMU 29 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

TABLE 7-16

Frequency of 
Detection

Frequency of 
Exceedance

1,2,3-Trichlorobenzene 0 / 2 1.00 -- -- 20,000 -- / -- < 1
1,2,3-Trichloropropane 0 / 2 1.00 -- -- 3,360 -- / -- < 1
1,2,4-Trichlorobenzene 0 / 2 1.00 -- -- 20,000 -- / -- < 1
1,2,4-Trimethylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
1,2-Dibromo-3-Chloropropane 0 / 2 2.00 -- -- 35.2 -- / -- < 1
1,2-Dibromoethane 0 / 2 1.00 -- -- NTRV -- / -- NTRV
1,2-Dichloroethane 0 / 2 1.00 -- -- 21,200 -- / -- < 1
1,2-Dichloropropane 0 / 2 1.00 -- -- 32,700 -- / -- < 1
1,3,5-Trimethylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
1,3-Dichloropropane 0 / 2 1.00 -- -- 32,700 -- / -- < 1
2,2-Dichloropropane 0 / 2 1.00 -- -- 32,700 -- / -- < 1
o-Chlorotoluene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
2-Hexanone 0 / 2 3.00 -- -- NTRV -- / -- NTRV
p-Chlorotoluene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
4-Methyl-2-Pentanone (MIBK) 0 / 2 3.00 -- -- NTRV -- / -- NTRV
Bromobenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Bromochloromethane 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Bromodichloromethane 0 / 2 1.00 -- -- 540 -- / -- < 1
Bromoform 0 / 2 1.00 -- -- 15,900 -- / -- < 1
Bromomethane 0 / 2 2.00 -- -- 235 -- / -- < 1
Carbon Tetrachloride 0 / 2 1.00 -- -- 2,980 -- / -- < 1
Chlorobenzene 0 / 2 1.00 -- -- 40,000 -- / -- < 1
Chloroethane 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Chloroform 0 / 2 1.00 -- -- 1,190 -- / -- < 1
Chloromethane 0 / 2 2.00 -- -- 10400 -- / -- < 1
cis-1,2-Dichloroethene 0 / 2 1.00 -- -- 784 -- / -- < 1
cis-1,3-Dichloropropene 0 / 2 1.00 -- -- 398 -- / -- < 1
Dibromochloromethane 0 / 2 1.00 -- -- 2,050 -- / -- < 1
Dibromomethane 0 / 2 1.00 -- -- 65,000 -- / -- < 1
Dichlorodifluoromethane 0 / 2 2.00 -- -- 39,500 -- / -- < 1
Ethylbenzene 0 / 2 1.00 -- -- 5,160 -- / -- < 1
1,1,2-Trichlorotrifluoroethane 0 / 2 2.00 -- -- NTRV -- / -- NTRV
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Screening Statistics for Direct Exposures --  SWMU 29 Surface Soil
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Analyte
Maximum Non-

Detect
Maximum Concentration 

Detected
Sample ID of Maximum 
Detected Concentration

Screening
Value

Maximum Hazard 
Quotient1

TABLE 7-16

Frequency of 
Detection

Frequency of 
Exceedance

Hexachlorobutadiene 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Isopropylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
m- & p-Xylene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Methyl acetate 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Methyl tert-Butyl Ether (MTBE) 0 / 2 0.60 -- -- NTRV -- / -- NTRV
Methylene chloride 0 / 2 2.00 -- -- NTRV -- / -- NTRV
n-Butylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
n-Propylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Naphthalene 0 / 2 1.00 -- -- 99.4 -- / -- < 1
o-Xylene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
p-Isopropyltoluene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
sec-Butylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Styrene 0 / 2 1.00 -- -- 4,690 -- / -- < 1
tert-Butylbenzene 0 / 2 1.00 -- -- NTRV -- / -- NTRV
Tetrachloroethene (PCE) 0 / 2 1.00 -- -- 9,920 -- / -- < 1
trans-1,2-Dichloroethene 0 / 2 1.00 -- -- 784 -- / -- < 1
trans-1,3-Dichloropropene 0 / 2 1.00 -- -- 398 -- / -- < 1
Trichloroethene (TCE) 0 / 2 1.00 -- -- 12,400 -- / -- < 1
Trichlorofluoromethane(Freon-11) 0 / 2 2.00 -- -- 16,400 -- / -- < 1
Vinyl acetate 0 / 2 2.00 -- -- NTRV -- / -- NTRV
Vinyl Chloride 0 / 2 1.00 -- -- 646 -- / -- < 1

Notes:
1HQs greater than 1 are in bold
Shaded cells indicate hazard quotient based on reporting limits
NTRV = NO TR Value
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TABLE 7-17
Summary of Hazard Quotients  - Comparisson to Eco-SSL (Mammals/Birds) 
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Mammals Birds
Maximum

Concentration Max HQ
Maximum

Concentration Max HQ
Maximum

Concentration Max HQ
Inorganics (MG/Kg)
Arsenic 46 43 13.7 < 1 12.5 < 1 15.1 <1
Barium 2000 NA 235 < 1 100 < 1 104 < 1
Cadmium 0.36 0.77 1.89 5.3 0.97 2.69 1.47 4.1
Chromium 34 26 58.1 2.2 26.8 1.0 23.1 < 1
Lead 56 11 19.7 1.8 13.7 1.2 23.8 2.2
Selenium 0.63 1.2 3.57 5.7 0.82 1.3 3.58 5.7
Semivolatile Organics (UG/KG
Pentachlorophenol 2,800 2,100 1,300 < 1 NA NA NA NA
Total LMW PAHs 100,000 NA 83.5 < 1 48.5 < 1 22.5 < 1
Total HMW PAHs 1,100 NA 172 < 1 285 < 1 170 < 1

Shaded HQs are based on maximum reporting limit
NA - Not applicable

Chemical

Eco-SSL SWMU 17 SWMU 19 SWMU 29



n, Ohio

11.10 0.69 7.659 1.10 12.24 0.126 1.399 0.13 1.40 1.37 1.04 1.26 1.3 1.1
0.26 3.07 0.784 3.25 0.83 1.000 0.255 0.16 0.04 0.09 1.20 3.75 <1 <1

27.70 0.08 2.299 0.08 2.33 0.038 1.053 0.04 1.05 0.53 2.40 16.40 <1 <1
21.00 0.33 6.846 0.47 9.83 0.070 1.470 0.07 1.47 1.23 4.70 80.00 <1 <1
0.02 2.87 0.065 5.00 0.11 4.580 0.104 4.58 0.10 0.01 0.03 0.16 <1 <1
2.90 1.00 2.900 3.01 8.73 1.000 2.900 1.00 2.90 0.93 0.143 0.33 6.5 2.8

0.01 2.87 0.040 0.17 0.00 1.000 0.014 0.02 0.00 0.0004 350.00 700.00 <1 <1
0.02 0.27 0.006 0.11 0.00 1.000 0.022 0.01 0.00 0.0005 1000.00 5000.00 <1 <1
0.04 1.40 0.060 0.02 0.00 1.000 0.043 0.14 0.01 0.0006 2.00 10.00 <1 <1
0.05 0.19 0.009 0.01 0.00 1.000 0.047 0.00 0.00 0.0006 2.00 10.00 <1 <1
0.07 0.16 0.010 0.02 0.00 1.000 0.065 0.00 0.00 0.0008 2.00 10.00 <1 <1
0.04 0.30 0.011 0.01 0.00 1.000 0.038 0.03 0.00 0.0004 2.00 10.00 <1 <1
0.03 0.42 0.011 0.01 0.00 1.000 0.025 0.00 0.00 0.0003 2.00 10.00 <1 <1
0.06 0.34 0.018 0.03 0.00 1.000 0.055 0.01 0.00 0.0007 2.00 10.00 <1 <1
0.01 0.60 0.008 0.01 0.00 1.000 0.013 0.00 0.00 0.0001 2.00 10.00 <1 <1
0.10 0.31 0.030 0.06 0.01 1.000 0.096 0.01 0.00 0.0016 500.00 2500.00 <1 <1
0.01 1.13 0.011 0.18 0.00 1.000 0.010 0.06 0.00 0.0003 500.00 2500.00 <1 <1
0.03 0.36 0.011 0.01 0.00 1.000 0.032 0.01 0.00 0.0004 2.00 10.00 <1 <1
0.05 0.65 0.033 0.12 0.01 1.000 0.051 0.02 0.00 0.0011 500.00 2500.00 <1 <1
0.08 0.80 0.062 0.07 0.01 1.000 0.077 0.02 0.00 0.0014 2.00 10.00 <1 <1

16.40 0.69 11.316 1.10 18.09 0.126 2.066 0.13 2.07 2.03 1.04 1.26 2.0 1.6
0.71 3.07 2.179 3.25 2.30 1.000 0.709 0.16 0.12 0.24 1.20 3.75 <1 <1

46.50 0.08 3.860 0.08 3.91 0.038 1.767 0.04 1.77 0.89 2.40 16.40 <1 <1
33.20 0.33 10.823 0.47 15.54 0.070 2.324 0.07 2.32 1.95 4.70 80.00 <1 <1
0.02 2.87 0.063 5.00 0.11 4.580 0.101 4.58 0.10 0.01 0.03 0.16 <1 <1
4.35 1.00 4.350 3.01 13.10 1.000 4.350 1.00 4.35 1.39 0.143 0.33 9.7 4.2

0.07 2.87 0.201 0.17 0.01 1.000 0.070 0.02 0.00 0.0019 350.00 700.00 <1 <1
0.27 0.27 0.073 0.11 0.03 1.000 0.270 0.01 0.00 0.0058 1000.00 5000.00 <1 <1
0.72 1.40 1.008 0.02 0.02 1.000 0.720 0.14 0.10 0.0093 2.00 10.00 <1 <1
0.75 0.19 0.143 0.01 0.01 1.000 0.750 0.00 0.00 0.0090 2.00 10.00 <1 <1
0.93 0.16 0.149 0.02 0.02 1.000 0.930 0.00 0.00 0.0115 2.00 10.00 <1 <1
0.56 0.30 0.165 0.01 0.00 1.000 0.560 0.03 0.01 0.0063 2.00 10.00 <1 <1
0.55 0.42 0.232 0.01 0.01 1.000 0.550 0.00 0.00 0.0065 2.00 10.00 <1 <1
0.85 0.34 0.285 0.03 0.02 1.000 0.850 0.01 0.01 0.0116 2.00 10.00 <1 <1
0.13 0.60 0.078 0.01 0.00 1.000 0.130 0.00 0.00 0.0015 2.00 10.00 <1 <1
2.20 0.31 0.686 0.06 0.14 1.000 2.200 0.01 0.01 0.0373 500.00 2500.00 <1 <1
0.55 1.13 0.622 0.18 0.10 1.000 0.550 0.06 0.03 0.0159 2.00 10.00 <1 <1
0.51 0.36 0.181 0.01 0.00 1.000 0.510 0.01 0.01 0.0057 2.00 10.00 <1 <1
1.10 0.65 0.717 0.12 0.13 1.000 1.100 0.02 0.03 0.0247 500.00 2500.00 <1 <1
1.60 0.80 1.285 0.07 0.11 1.000 1.600 0.02 0.03 0.0283 2.00 10.00 <1 <1

Aquatic 
Invertebrate 

Concentration 
(mg/kg dw)

Sediment-
Plant BCF

Aquatic Plant 
Concentration 

(mg/kg dw)
Amphibian 

BAF

Amphibian 
Concentration 

(mg/kg dw)
Fish 
BAF

Fish 
Concentration 

(mg/kg dw)
Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL 
HQ

LOAEL 
HQ

Sediment 
Concentration 

(mg/kg)
Sediment- 

Invertebrate BAF



n, Ohio

DI = Chemical-specific
FIR = 0.084835666

FCxi = Chemical-specific = Concentration of chemical in food item (aquatic invertebrates, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (aquatic invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (aquatic plants, dry weight basis)
PDFi = 0.906 = Proportion of diet composed of food item (aquatic plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (amphibians, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (amphibians, dry weight basis)
FCxi = Chemical-specific
PDFi = 0
SCx = Chemical-specific
PDS = 0.094
BW = 0.75

AFF = 1

umulative compounds (USEPA 2000)

e effect levels
effects levels

concern

m per day

= Body weight (kg wet weight)
= Area foraging factor (Site Size/Home Range; Max. is 1.0)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in food item (fish, dry weight basis)
= Proportion of diet composed of food item (fish, dry weight basis)
= Concentration of chemical in sediment (mg/kg, dry weight)
= Proportion of diet composed of sediment (dry weight basis)

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[
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n, Ohio

DI = Chemical-specific
FIR = 0.1052

FCxi = Chemical-specific = Concentration of chemical in food item (aquatic invertebrates, dry weight basis)
PDFi = 0.1 = Proportion of diet composed of food item (aquatic invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (aquatic plants, dry weight basis)
PDFi = 0.867 = Proportion of diet composed of food item (aquatic plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (amphibians, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (amphibians, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (fish, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (fish, dry weight basis)
SCx = Chemical-specific
PDS = 0.033
BW = 0.064

AFF = 1

s

= Dietary intake for chemical (mg chemical/kg body weight/day)

= Concentration of chemical in sediment (mg/kg, dry weight)
= Proportion of diet composed of sediment (dry weight basis)
= Body weight (kg wet weight)
= Area foraging factor (Site Size/Home Range; Max. is 1.0)

= Food ingestion rate (kg/day dry weight)

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



n, Ohio

11.10 0.69 7.659 1.10 12.24 0.126 1.399 0.13 1.40 2.3493 5.14 7.38 <1
0.26 3.07 0.784 3.25 0.83 1.000 0.255 0.16 0.04 0.23 1.47 20.00 <1

27.70 0.08 2.299 0.08 2.33 0.038 1.053 0.04 1.05 1.07 2.66 5.00 <1
21.00 0.33 6.846 0.47 9.83 0.070 1.470 0.07 1.47 2.27 1.63 11.30 1.4
0.02 2.87 0.065 5.00 0.11 4.580 0.104 4.58 0.10 0.02 0.03 0.08 <1
2.90 1.00 2.900 3.01 8.73 1.000 2.900 1.00 2.90 0.87 0.29 0.80 3.0

0.01 2.87 0.040 0.17 0.00 1.000 0.014 0.02 0.00 0.0117 7.10 35.50 <1
0.02 0.27 0.006 0.11 0.00 1.000 0.022 0.01 0.00 0.0020 7.10 35.50 <1
0.04 1.40 0.060 0.02 0.00 1.000 0.043 0.14 0.01 0.0178 7.10 35.50 <1
0.05 0.19 0.009 0.01 0.00 1.000 0.047 0.00 0.00 0.0033 7.10 35.50 <1
0.07 0.16 0.010 0.02 0.00 1.000 0.065 0.00 0.00 0.0039 7.10 35.50 <1
0.04 0.30 0.011 0.01 0.00 1.000 0.038 0.03 0.00 0.0038 7.10 35.50 <1
0.03 0.42 0.011 0.01 0.00 1.000 0.025 0.00 0.00 0.0034 7.10 35.50 <1
0.06 0.34 0.018 0.03 0.00 1.000 0.055 0.01 0.00 0.0061 7.10 35.50 <1
0.01 0.60 0.008 0.01 0.00 1.000 0.013 0.00 0.00 0.0024 7.10 35.50 <1
0.10 0.31 0.030 0.06 0.01 1.000 0.096 0.01 0.00 0.0100 7.10 35.50 <1
0.01 1.13 0.011 0.18 0.00 1.000 0.010 0.06 0.00 0.0034 7.10 35.50 <1
0.03 0.36 0.011 0.01 0.00 1.000 0.032 0.01 0.00 0.0037 7.10 35.50 <1
0.05 0.65 0.033 0.12 0.01 1.000 0.051 0.02 0.00 0.0102 7.10 35.50 <1
0.08 0.80 0.062 0.07 0.01 1.000 0.077 0.02 0.00 0.0188 7.10 35.50 <1

16.40 0.69 11.316 1.10 18.09 0.126 2.066 0.13 2.066 3.47 5.14 7.38 <1
0.71 3.07 2.179 3.25 2.30 1.000 0.709 0.16 0.116 0.63 1.47 20.00 <1

46.50 0.08 3.860 0.08 3.91 0.038 1.767 0.04 1.767 1.80 2.66 5.00 <1
33.20 0.33 10.823 0.47 15.54 0.070 2.324 0.07 2.324 3.58 1.63 11.30 2.2
0.02 2.87 0.063 5.00 0.11 4.580 0.101 4.58 0.101 0.02 0.03 0.08 <1
4.35 1.00 4.350 3.01 13.10 1.000 4.350 1.00 4.350 1.31 0.29 0.80 4.5

0.07 2.87 0.201 0.17 0.01 1.000 0.070 0.02 0.001 0.0583 7.10 35.50 <1
0.27 0.27 0.073 0.11 0.03 1.000 0.270 0.01 0.002 0.0249 7.10 35.50 <1
0.72 1.40 1.008 0.02 0.02 1.000 0.720 0.14 0.101 0.2981 7.10 35.50 <1
0.75 0.19 0.143 0.01 0.01 1.000 0.750 0.00 0.002 0.0521 7.10 35.50 <1
0.93 0.16 0.149 0.02 0.02 1.000 0.930 0.00 0.002 0.0564 7.10 35.50 <1
0.56 0.30 0.165 0.01 0.00 1.000 0.560 0.03 0.014 0.0555 7.10 35.50 <1
0.55 0.42 0.232 0.01 0.01 1.000 0.550 0.00 0.001 0.0742 7.10 35.50 <1
0.85 0.34 0.285 0.03 0.02 1.000 0.850 0.01 0.009 0.0939 7.10 35.50 <1
0.13 0.60 0.078 0.01 0.00 1.000 0.130 0.00 0.000 0.0243 7.10 35.50 <1
2.20 0.31 0.686 0.06 0.14 1.000 2.200 0.01 0.013 0.2286 7.10 35.50 <1
0.55 1.13 0.622 0.18 0.10 1.000 0.550 0.06 0.031 0.1854 7.10 35.50 <1
0.51 0.36 0.181 0.01 0.00 1.000 0.510 0.01 0.007 0.0592 7.10 35.50 <1
1.10 0.65 0.717 0.12 0.13 1.000 1.100 0.02 0.026 0.2209 7.10 35.50 <1
1.60 0.80 1.285 0.07 0.11 1.000 1.600 0.02 0.026 0.3902 7.10 35.50 <1

Fish 
Concentration 

(mg/kg dw)
Dietary Intake 
(mg/kg/day)

Sediment 
Concentration 

(mg/kg)
Sediment- 

Invertebrate BAF

Aquatic 
Invertebrate 

Concentration 
(mg/kg dw)

Sediment-
Plant BCF

Aquatic Plant 
Concentration 

(mg/kg dw)
Amphibian 

BAF

Amphibian 
Concentration 

(mg/kg dw)
Fish 
BAF

NOAEL TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL 
HQ

L



n, Ohio

DI = Chemical-specific
FIR = 0.0030

FCxi = Chemical-specific = Concentration of chemical in food item (aquatic invertebrates, dry weight basis)
PDFi = 0.95 = Proportion of diet composed of food item (aquatic invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (aquatic plants, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (aquatic plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (amphibians, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (amphibians, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (fish, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (fish, dry weight basis)
SCx = Chemical-specific
PDS = 0.05
BW = 0.01

AFF = 1

s

= Area foraging factor (Site Size/Home Range; Max. is 1.0)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in sediment (mg/kg, dry weight)
= Proportion of diet composed of sediment (dry weight basis)
= Body weight (kg wet weight)

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



n, Ohio

1.9 LN(Invert) = 
0.795*LN(Soil)+2.114

13.737 LN(Plant) = 
0.546*LN(Soil)-0.475

1.35 na na 3.82 0.77 3.75 5.0 1.0

58.1 0.31 17.8 0.04 2.38 na na 5.52 2.4 16.4 2.3 <1
19.7 LN(Invert) = 

0.807*LN(Soil)-0.218
8.9 LN(Plant) = 

0.561*LN(Soil)-1.328
1.41 na na 2.67 4.7 80 <1 <1

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.358 LN(Plant) = 
1.104*LN(Soil)-0.677

2.07 na na 0.72 0.14 0.33 5.1 2.2

1.0 LN(Invert) = 
0.795*LN(Soil)+2.114

8.110 LN(Plant) = 
0.546*LN(Soil)-0.475

0.94 na na 2.26 0.77 3.75 2.9 <1

26.8 0.31 8.2 0.04 1.10 na na 2.54 2.4 16.4 1.1 <1
13.7 LN(Invert) = 

0.807*LN(Soil)-0.218
6.6 LN(Plant) = 

0.561*LN(Soil)-1.328
1.15 na na 1.99 4.7 80 <1 <1

0.82 LN(Invert) = 
0.733*LN(Soil)-0.075

0.802 LN(Plant) = 
1.104*LN(Soil)-0.677

0.41 na na 0.24 0.14 0.33 1.7 <1

1.5 LN(Invert) = 
0.795*LN(Soil)+2.114

11.249 LN(Plant) = 
0.546*LN(Soil)-0.475

1.18 na na 3.13 0.77 3.75 4.1 <1

23.8 LN(Invert) = 
0.807*LN(Soil)-0.218

10.4 LN(Plant) = 
0.561*LN(Soil)-1.328

1.57 na na 3.12 4.7 80 <1 <1

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.363 LN(Plant) = 
1.104*LN(Soil)-0.677

2.08 na na 0.72 0.14 0.33 5.1 2.2

LOAEL HQ

Small
Mammal 

BAF

Small Mammal 
Concentration 

(mg/kg dw)
Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d) NOAEL HQSoil- Invertebrate BAF

Soil Invertebrate 
Concentration 

(mg/kg dw) Soil-Plant BCF

Plant 
Concentration 

(mg/kg dw)

Soil 
Concentration 

(mg/kg)



n, Ohio

DI = Chemical-specific
FIR = 0.0045

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.823 = Proportion of diet composed of food item (soil invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, dry weight basis)
PDFi = 0.047 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (small mammals, dry weight basis)
SCx = Chemical-specific
PDS = 0.03
BW = 0.01331

AFF = 1

n from USEPA 2007e

arbons

 effect levels
effects levels
ble

concern

m per day

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in soil (mg/kg, dry weight)

= Body weight (kg wet weight)
= Area foraging factor (Site Size/Home Range; Max. is 1.0)

= Proportion of diet composed of soil (dry weight basis)

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



Ohio

1.9 LN(Invert) = 
0.795*LN(Soil)+2.114

13.737 LN(Plant) = 
0.546*LN(Soil)-0.475

1.35 na na 2.38 0.77 3.75 3.1

58.1 0.31 17.8 0.04 2.38 na na 3.56 2.4 16.4 1.5
19.7 LN(Invert) = 

0.807*LN(Soil)-0.218
8.9 LN(Plant) = 

0.561*LN(Soil)-1.328
1.41 na na 1.76 4.7 80 <1

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.358 LN(Plant) = 
1.104*LN(Soil)-0.677

2.07 na na 0.74 0.14 0.33 5.3

1.0 LN(Invert) = 
0.795*LN(Soil)+2.114

8.110 LN(Plant) = 
0.546*LN(Soil)-0.475

0.94 na na 1.43 0.77 3.75 1.9

26.8 0.31 8.2 0.04 1.10 na na 1.64 2.4 16.4 <1
13.7 LN(Invert) = 

0.807*LN(Soil)-0.218
6.6 LN(Plant) = 

0.561*LN(Soil)-1.328
1.15 na na 1.32 4.7 80 <1

0.82 LN(Invert) = 
0.733*LN(Soil)-0.075

0.802 LN(Plant) = 
1.104*LN(Soil)-0.677

0.41 na na 0.20 0.14 0.33 1.4

1.5 LN(Invert) = 
0.795*LN(Soil)+2.114

11.249 LN(Plant) = 
0.546*LN(Soil)-0.475

1.18 na na 1.96 0.77 3.75 2.5

23.8 LN(Invert) = 
0.807*LN(Soil)-0.218

10.4 LN(Plant) = 
0.561*LN(Soil)-1.328

1.57 na na 2.04 4.7 80 <1

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.363 LN(Plant) = 
1.104*LN(Soil)-0.677

2.08 na na 0.74 0.14 0.33 5.3

DI = Chemical-specific
FIR = 0.0047

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.47 = Proportion of diet composed of food item (soil invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, dry weight basis)
PDFi = 0.51 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (small mammals, dry weight basis)
SCx = Chemical-specific
PDS = 0.02
BW = 0.0141

AFF = 1

rom USEPA 2007e

ons

ect levels
cts levels

ncern

Soil-Plant BCF

= Area foraging factor (Site Size/Home Range; Max. is 1.0)

NOAEL HQ

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis)
= Body weight (kg wet weight)

Plant 
Concentration 

(mg/kg dw)
Small Mammal 

BAF
Small Mammal Concentration 

(mg/kg dw)
Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

Soil 
Concentration 

(mg/kg) Soil- Invertebrate BAF

Soil Invertebrate 
Concentration 

(mg/kg dw)

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



Ohio

1.9 LN(Invert) = 
0.795*LN(Soil)+2.114

13.737 LN(Plant) = 
0.546*LN(Soil)-0.475

1.35 na na 0.02 0.77 3.75 <1 <1 --

58.1 0.31 17.8 0.04 2.38 na na 0.05 2.4 16.4 <1 <1 --
19.7 LN(Invert) = 

0.807*LN(Soil)-0.218
8.9 LN(Plant) = 

0.561*LN(Soil)-1.328
1.41 na na 0.03 4.7 80 <1 <1 --

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.358 LN(Plant) = 
1.104*LN(Soil)-0.677

2.07 na na 0.03 0.14 0.33 <1 <1 --

1.0 LN(Invert) = 
0.795*LN(Soil)+2.114

8.110 LN(Plant) = 
0.546*LN(Soil)-0.475

0.94 na na 0.01 0.77 3.75 <1 <1 --

26.8 0.31 8.2 0.04 1.10 na na 0.02 2.4 16.4 <1 <1 --
13.7 LN(Invert) = 

0.807*LN(Soil)-0.218
6.6 LN(Plant) = 

0.561*LN(Soil)-1.328
1.15 na na 0.02 4.7 80 <1 <1 --

0.82 LN(Invert) = 
0.733*LN(Soil)-0.075

0.802 LN(Plant) = 
1.104*LN(Soil)-0.677

0.41 na na 0.01 0.14 0.33 <1 <1 --

1.5 LN(Invert) = 
0.795*LN(Soil)+2.114

11.249 LN(Plant) = 
0.546*LN(Soil)-0.475

1.18 na na 0.02 0.77 3.75 <1 <1 --

23.8 LN(Invert) = 
0.807*LN(Soil)-0.218

10.4 LN(Plant) = 
0.561*LN(Soil)-1.328

1.57 na na 0.03 4.7 80 <1 <1 --

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.363 LN(Plant) = 
1.104*LN(Soil)-0.677

2.08 na na 0.03 0.14 0.33 <1 <1 --

DI = Chemical-specific
FIR = 0.8015

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (soil invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, dry weight basis)
PDFi = 0.98 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (small mammals, dry weight basis)
SCx = Chemical-specific
PDS = 0.02
BW = 52.1

AFF = 1

rom USEPA 2007e

ons

ect levels
cts levels

ncern

Soil-Plant BCF

= Area foraging factor (Site Size/Home Range; Max. is 1.0)

NOAEL HQ

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis)
= Body weight (kg wet weight)

LOAEL HQ
Preliminary 

COPC

Plant 
Concentration 

(mg/kg dw)

Small 
Mammal 

BAF

Small Mammal 
Concentration 

(mg/kg dw)
Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

Soil 
Concentration 

(mg/kg) Soil- Invertebrate BAF

Soil Invertebrate 
Concentration 

(mg/kg dw)

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



n, Ohio

1.9 LN(Invert) = 
0.795*LN(Soil)+2.114

13.737 LN(Plant) = 
0.546*LN(Soil)-0.475

1.35 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.384295011 0.085423154 0.77 3.75

58.1 0.31 17.8 0.04 2.38 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

4.5764206 0.619191008 2.4 16.4

19.7 LN(Invert) = 
0.807*LN(Soil)-0.218

8.9 LN(Plant) = 
0.561*LN(Soil)-1.328

1.41 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.0314639 0.435360928 4.7 80

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.358 LN(Plant) = 
1.104*LN(Soil)-0.677

2.07 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.062360894 0.121988911 0.14 0.33

1.0 LN(Invert) = 
0.795*LN(Soil)+2.114

8.110 LN(Plant) = 
0.546*LN(Soil)-0.475

0.94 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.280988297 0.055680271 0.77 3.75

26.8 0.31 8.2 0.04 1.10 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

2.593813807 0.327150372 2.4 16.4

13.7 LN(Invert) = 
0.807*LN(Soil)-0.218

6.6 LN(Plant) = 
0.561*LN(Soil)-1.328

1.15 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

3.433267519 0.359336743 4.7 80

0.82 LN(Invert) = 
0.733*LN(Soil)-0.075

0.802 LN(Plant) = 
1.104*LN(Soil)-0.677

0.41 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

0.610670996 0.059813246 0.14 0.33

1.5 LN(Invert) = 
0.795*LN(Soil)+2.114

11.249 LN(Plant) = 
0.546*LN(Soil)-0.475

1.18 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.34128391 0.072517461 0.77 3.75

23.8 LN(Invert) = 
0.807*LN(Soil)-0.218

10.4 LN(Plant) = 
0.561*LN(Soil)-1.328

1.57 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.38300676 0.482035779 4.7 80

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.363 LN(Plant) = 
1.104*LN(Soil)-0.677

2.08 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.063480009 0.122170199 0.14 0.33

DI = Chemical-specific
FIR = 0.3120

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.028 = Proportion of diet composed of food item (soil invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, dry weight basis)
PDFi = 0.07 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.874 = Proportion of diet composed of food item (small mammals, dry weight basis)
SCx = Chemical-specific
PDS = 0.028
BW = 3.17

AFF = 1

A 2007e

s

Soil-Plant BCF

= Area foraging factor (Site Size/Home Range; Max. is 1.0)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis)
= Body weight (kg wet weight)

Plant 
Concentration Small Mammal BAF

Small Mammal 
Concentration (mg/kg 

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL 
(mg/kg

Soil 
Concentration Soil- Invertebrate BAF

Soil Invertebrate 
Concentration 

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



n, Ohio

1.9 LN(Invert) = 
0.795*LN(Soil)+2.114

13.737 LN(Plant) = 
0.546*LN(Soil)-0.475

1.35 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.384 0.456 1.47 20.0

58.1 0.31 17.8 0.04 2.38 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

4.576 3.049 2.66 5.00

19.7 LN(Invert) = 
0.807*LN(Soil)-0.218

8.9 LN(Plant) = 
0.561*LN(Soil)-1.328

1.41 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.031 1.203 1.63 11.3

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.358 LN(Plant) = 
1.104*LN(Soil)-0.677

2.07 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.062 0.727 0.29 0.80

1.0 LN(Invert) = 
0.795*LN(Soil)+2.114

8.110 LN(Plant) = 
0.546*LN(Soil)-0.475

0.94 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.281 0.303 1.47 20.0

26.8 0.31 8.2 0.04 1.10 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

2.594 1.407 2.66 5.00

13.7 LN(Invert) = 
0.807*LN(Soil)-0.218

6.6 LN(Plant) = 
0.561*LN(Soil)-1.328

1.15 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

3.433 0.884 1.63 11.3

0.82 LN(Invert) = 
0.733*LN(Soil)-0.075

0.802 LN(Plant) = 
1.104*LN(Soil)-0.677

0.41 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

0.611 0.148 0.29 0.80

1.5 LN(Invert) = 
0.795*LN(Soil)+2.114

11.249 LN(Plant) = 
0.546*LN(Soil)-0.475

1.18 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.341 0.390 1.47 20.0

23.8 LN(Invert) = 
0.807*LN(Soil)-0.218

10.4 LN(Plant) = 
0.561*LN(Soil)-1.328

1.57 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.383 1.415 1.63 11.3

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.363 LN(Plant) = 
1.104*LN(Soil)-0.677

2.08 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.063 0.729 0.29 0.80

DI = Chemical-specific
FIR = 0.0310

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (soil invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, dry weight basis)
PDFi = 0.95 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (small mammals, dry weight basis)
SCx = Chemical-specific
PDS = 0.139
BW = 0.11

AFF = 1

A 2007e

s

Soil-Plant BCF

= Area foraging factor (Site Size/Home Range; Max. is 1.0)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis)
= Body weight (kg wet weight)

Plant 
Concentration Small Mammal BAF

Small Mammal 
Concentration (mg/kg 

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL 
(mg/kg

Soil 
Concentration Soil- Invertebrate BAF

Soil Invertebrate 
Concentration 

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



n, Ohio

1.9 LN(Invert) = 
0.795*LN(Soil)+2.114

13.737 LN(Plant) = 
0.546*LN(Soil)-0.475

1.35 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.384 16.863 1.47 20.00

58.1 0.31 17.8 0.04 2.38 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

4.576 29.030 2.66 5.00

19.7 LN(Invert) = 
0.807*LN(Soil)-0.218

8.9 LN(Plant) = 
0.561*LN(Soil)-1.328

1.41 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.031 13.751 1.63 11.30

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.358 LN(Plant) = 
1.104*LN(Soil)-0.677

2.07 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.062 5.647 0.29 0.80

1.0 LN(Invert) = 
0.795*LN(Soil)+2.114

8.110 LN(Plant) = 
0.546*LN(Soil)-0.475

0.94 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.281 10.124 1.47 20.00

26.8 0.31 8.2 0.04 1.10 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

2.594 13.391 2.66 5.00

13.7 LN(Invert) = 
0.807*LN(Soil)-0.218

6.6 LN(Plant) = 
0.561*LN(Soil)-1.328

1.15 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

3.433 10.271 1.63 11.30

0.8 LN(Invert) = 
0.733*LN(Soil)-0.075

0.802 LN(Plant) = 
1.104*LN(Soil)-0.677

0.41 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

0.611 1.492 0.29 0.80

1.5 LN(Invert) = 
0.795*LN(Soil)+2.114

11.249 LN(Plant) = 
0.546*LN(Soil)-0.475

1.18 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.341 13.893 1.47 20.00

23.8 LN(Invert) = 
0.807*LN(Soil)-0.218

10.4 LN(Plant) = 
0.561*LN(Soil)-1.328

1.57 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.383 16.019 1.63 11.30

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.363 LN(Plant) = 
1.104*LN(Soil)-0.677

2.08 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.063 5.661 0.29 0.80

DI = Chemical-specific
FIR = 0.1583

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.435 = Proportion of diet composed of food item (soil invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, dry weight basis)
PDFi = 0.519 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (small mammals, dry weight basis)
SCx = Chemical-specific
PDS = 0.046
BW = 0.06

AFF = 1

A 2007e

s

Soil-Plant BCF

= Area foraging factor (Site Size/Home Range; Max. is 1.0)

N

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis)
= Body weight (kg wet weight)

Plant 
Concentration Small Mammal BAF

Small Mammal 
Concentration (mg/kg 

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

Soil 
Concentration 

Soil- Invertebrate 
BAF

Soil Invertebrate 
Concentration 

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



, Ohio

1.9 LN(Invert) = 
0.795*LN(Soil)+2.114

13.737 LN(Plant) = 
0.546*LN(Soil)-0.475

1.35 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.384 0.022 1.47 20.00

58.1 0.31 17.8 0.04 2.38 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

4.576 0.359 2.66 5.00

19.7 LN(Invert) = 
0.807*LN(Soil)-0.218

8.9 LN(Plant) = 
0.561*LN(Soil)-1.328

1.41 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.031 0.235 1.63 11.30

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.358 LN(Plant) = 
1.104*LN(Soil)-0.677

2.07 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.062 0.058 0.29 0.80

1.0 LN(Invert) = 
0.795*LN(Soil)+2.114

8.110 LN(Plant) = 
0.546*LN(Soil)-0.475

0.94 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.281 0.015 1.47 20.00

26.8 0.31 8.2 0.04 1.10 LN(small mammal) = 
0.7338*LN(Soil)-1.4599

2.594 0.188 2.66 5.00

13.7 LN(Invert) = 
0.807*LN(Soil)-0.218

6.6 LN(Plant) = 
0.561*LN(Soil)-1.328

1.15 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

3.433 0.192 1.63 11.30

0.82 LN(Invert) = 
0.733*LN(Soil)-0.075

0.802 LN(Plant) = 
1.104*LN(Soil)-0.677

0.41 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

0.611 0.030 0.29 0.80

1.5 LN(Invert) = 
0.795*LN(Soil)+2.114

11.249 LN(Plant) = 
0.546*LN(Soil)-0.475

1.18 LN(small mammal) = 
0.4723*LN(Soil)-1.257

0.341 0.019 1.47 20.00

23.8 LN(Invert) = 
0.807*LN(Soil)-0.218

10.4 LN(Plant) = 
0.561*LN(Soil)-1.328

1.57 LN(small mammal) = 
0.4422*LN(Soil)+0.0761

4.383 0.261 1.63 11.30

3.6 LN(Invert) = 
0.733*LN(Soil)-0.075

2.363 LN(Plant) = 
1.104*LN(Soil)-0.677

2.08 LN(small mammal) = 
0.3764*LN(Soil)-0.4185

1.063 0.058 0.29 0.80

DI = Chemical-specific
FIR = 0.0436

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (soil invertebrates, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (plants, dry weight basis)
PDFi = 0 = Proportion of diet composed of food item (plants, dry weight basis)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.0 = Proportion of diet composed of food item (small mammals, dry weight basis)
SCx = Chemical-specific
PDS = 0.057
BW = 0.96

AFF = 1

2007e

Soil-Plant BCF

= Area foraging factor (Site Size/Home Range; Max. is 1.0)

= Dietary intake for chemical (mg chemical/kg body weight/day)
= Food ingestion rate (kg/day dry weight)

= Concentration of chemical in soil (mg/kg, dry weight)
= Proportion of diet composed of soil (dry weight basis)
= Body weight (kg wet weight)

Plant 
Concentration Small Mammal BAF

Small Mammal 
Concentration (mg/kg 

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

Soil 
Concentration Soil- Invertebrate BAF

Soil Invertebrate 
Concentration 

BW
SCPDSFIRPDFFCFIRAFF

DI xixii
])])()([()]()()([[



TABLE 7-28
Summary of COPECs Identified by the Screening-level Ecological Risk Assessment
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Surface Soil Surface Sediment Surface Soil Surface Sediment

SWMU 17 Stormwater
Drainage Ditch

Chromium,
Selenium

Arsenic, Selenium, PAHs Chromium, Lead, Selenium
Arsenic, chromium,

lead, mercury,
selenium

SWMU 18 Drainage
Ditch to Big Thief Creek

Arsenic, Chromium,
Selenium, PAHs, 1,1
biphenyl, acetone

Arsenic, chromium,
lead, mercury,

selenium

SWMU 19 Drainage
Ditch to North

Chromium Chromium, selenium

SWMU 29 Former
Used Filter Sand Pile

Chromium,
Selenium

Lead, Selenium

Chemicals of Potential Ecological Concern (COPECs)
Direct Exposures Food Web Exposures

Site



TABLE 7-29
Summary of Hazard Quotients  - Comparisson to Ohio Sediment Reference Values 
Site Investigation Report, Dow Hanging Rock, Ironton, Ohio

Maximum
Concentration Max HQ

Maximum
Concentration Max HQ

Inorganics (MG/Kg)
Arsenic 19 11.1 < 1 16.4 < 1
Barium 360 107 < 1 163 < 1
Cadmium 0.80 0.26 < 1 0.71 < 1
Chromium 53 27.7 < 1 46.5 < 1
Lead 56 21.0 < 1 33.2 < 1
Mercury 0.12 0.023 < 1 0.022 < 1
Selenium 2.60 2.90 1.1 4.35 1.7

Shaded HQs are based on maximum reporting limit
NA - Not applicable

a -All sediment reference values were selected from Ohio EPA Reference Value (OEPA 2008) for Western Allegany Plateau (WAP) Ecoregion or Statewide value if a WAP value 
was unavailable

Chemical

SWMU 17 SWMU 18
Ohio EPA 
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FIGURE 5-1
SWMU 1

Soil Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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0 - 2 3 - 5 8 - 10
Analyte Units
1,1'-Biphenyl μg/kg 370 < 21 < 20

Depths (ft bgs)
S01-SS01

0 - 2 3 - 5 8 - 10 21 - 23
Analyte Units
Benzene μg/kg <22 55 J 160 J <0.5
Tetrachloroethene μg/kg 1600 J 55 J 320 J 1 J
Trichloroethene μg/kg 68 J < 51 < 54 < 1
1,1'-Biphenyl μg/kg 200 1800 3800 56

S01-SS02
Depths (ft bgs)

0 - 2 3 - 5 8 - 10 13 - 15
Analyte Units
1,1'-Biphenyl μg/kg 680 < 20 < 21 < 17

Depths (ft bgs)
S01-SS06

0 - 2 3 - 5 8 - 10
Analyte Units
Benzo(a)Anthracene μg/kg 570 < 4 < 4
Benzo(a)Pyrene μg/kg 850 < 4 < 4
Benzo(b)Fluoranthene μg/kg 1200 < 4 < 4
Selenium mg/kg 8.74 < 0.809 < 0.803

S01-SS07
Depths (ft bgs)

0 - 2 3 - 5 8 - 10 21 - 23
Analyte Units
Tetrachloroethene μg/kg 4 J 70 97 2 J
Benzo(a)Anthracene μg/kg 220 < 4 < 4 < 3
Benzo(a)Pyrene μg/kg 310 < 4 < 4 < 3
Selenium mg/kg 5.35 < 0.794 < 0.796 < 0.697

S01-SS08
Depths (ft bgs)

0 - 2 3 - 5 8 - 10
Analyte Units
Tetrachloroethene μg/kg 53 33 21
Benzo(a)Anthracene μg/kg 3700 < 4 < 4
Benzo(a)Pyrene μg/kg 3800 < 4 < 4
Benzo(b)Fluoranthene μg/kg 5800 < 4 < 4
Dibenz(a,h)Anthracene μg/kg 890 < 4 < 4
Indeno(1,2,3-cd)Pyrene μg/kg 2700 < 4 < 4
Selenium mg/kg 15.1 < 0.831 < 0.823

Depths (ft bgs)
S01-SS09

Image Source:  Google Earth 2012
Image Date:  4/13/2011

Notes:
1.  All sample results were screened against human risk
     exposure values.
2.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening
     level.
3.    Boxed  results indicates concentration of analyte
     exceeded the protection of groundwater soil
     screening level.
4.  < = Analyte was not detected.
5.  ft bgs = feet below ground surface
6.  μg/kg = micrograms per kilogram
7.  mg/kg = milligrams per kilogram



FIGURE 5-2
SWMU 11

Soil Sample Locations
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio

RDD  \\BALDUR\PROJ\DOW_HANGING_ROCK_404798\MAPFILES\RFI_REPORT\FIG5-2_SWMU_11_SAMPLE_LOCS_RFI.MXD  ECLARK1 4/3/2012 11:52:23 AM

!( !(

!( !(

!(

UC  Street

Se
ve

nt
h 

 S
tre

et

MW-03

S11-SS05

S11-SS03 S11-SS04

S11-SS02S11-SS01

SWMU 11

Bldg. No. 504

0 3015

Feet

LEGEND
Approximate Site Boundary

SWMU

Building

Railroad

Edge of Road

U Monitoring Well

!( Soil Sample Location $

Notes:
1.  All sample results were screened against human risk
     exposure values.Image Source:  Google Earth 2012

Image Date:  4/13/2011



FIGURE 5-3
SWMU 12

Soil Sample Locations
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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Notes:
1.  All sample results were screened against human risk
     exposure values.Image Source:  Google Earth 2012

Image Date:  4/13/2011



FIGURE 5-4
SWMU 15

Soil Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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Image Source:  Google Earth 2012
Image Date:  4/13/2011

0 - 2 3 - 5 8 - 10 13 - 15
Analyte UNITS
Benzene µg/kg < 0.6 < 0.5 280 J < 0.6
Benzo(a)Anthracene µg/kg 6100 J 81 47 < 4
Benzo(a)Pyrene µg/kg 6500 J 97 64 < 4
Benzo(b)Fluoranthene µg/kg 8700 J 110 79 < 4
Dibenz(a,h)Anthracene µg/kg 860 J 10 J 6 J < 4
Indeno(1,2,3-cd)Pyrene µg/kg 4500 J 55 37 < 4
Naphthalene µg/kg < 1 < 1 68 J < 1
Selenium mg/kg 6.66 < 0.804 1 J < 0.82

Depths (ft bgs)
S15-SS03

0 - 2 3 - 5 8 - 10
Analyte UNITS
Nitrobenzene µg/kg < 20 < 19 66

Depths (ft bgs)
S15-SS010 - 2 3 - 5 8 - 10

Analyte UNITS
Mercury mg/kg 0.0181 J 0.0289 J 4.47 J

Depths (ft bgs)
S15-SS04

Notes:
1.  All sample results were screened against human risk
     exposure values.
2.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening level.
3.    Boxed  results indicates concentration of analyte
     exceeded the protection of groundwater soil
     screening level.
4.  < = Analyte was not detected.
5.  J = Analyte was detected and the result is an estimate.
6.  ft bgs = feet below ground surface
7.  mg/kg = milligrams per kilogram
8.  μg/kg = micrograms per kilogram



FIGURE 5-5
SWMU 17

Soil Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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0 - 2 3 - 5 6 - 8 8 - 10 13 - 15
Analyte UNITS
Chromium mg/kg 19.3 13.2 11.3 4.1 4.16

S17-SS01
Depths (ft bgs)

0 - 2 3 - 5 8 - 10
Analyte UNITS
Chromium mg/kg 23.4 22 19.1
Selenium mg/kg 3.57 3.6 3.2

Depths (ft bgs)
S17-SS03

Image Source:  Google Earth 2012
Image Date:  4/13/2011

0 - 2 3 - 5 8 - 10 15 - 17
Analyte UNITS
Chromium mg/kg 58.1 J 15.3 7.1 22.7
Nitrobenzene µg/kg < 21 < 21 110 < 18

S17-SS02
Depths (ft bgs)

Notes:
1.  Surface soil (0 - 2 ft interval) results were screened
     against the lower of human health risk or ecological
     risk exposure value for each constituent.
2.  All other results were screened against human health
     risk exposure value.
3.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening level.
4.    Boxed  results indicates concentration of analyte
     exceeded the protection of groundwater soil
     screening level.
5.  J = Analyte was detected and the result is an estimate.
6.  ft bgs = feet below ground surface
7.  μg/kg = micrograms per kilogram
8.  mg/kg = milligrams per kilogram



FIGURE 5-6
SWMU 19

Soil Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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Notes:
1.  Surface soil (0 - 2 ft interval) results were screened
     against the lower of human health risk or ecological
     risk exposure value for each constituent.
2.  All other results were screened against human health
     risk exposure value.
3.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening level.
4.  ft bgs = feet below ground surface
5.  mg/kg = milligrams per kilogram

0 - 2 3 - 5 8 - 10
Analyte UNITS
Chromium mg/Kg 26.8 11.3 15.4

S19-SS01
Depths (ft bgs)

Image Source:  Google Earth 2012
Image Date:  4/13/2011

0 - 2 3 - 5 8 - 10 16 - 18
Analyte UNITS
Chromium mg/Kg 17.9 10.7 4.75 5.03

S19-SS02
Depths (ft bgs)



FIGURE 5-7
SWMU 24

Soil Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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Notes:
1.  All sample results were screened against human risk
     exposure values.
2.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening level.
3.    Boxed  results indicates concentration of analyte
     exceeded the protection of groundwater soil
     screening level.
4.  < = Analyte was not detected.
5.  J = Analyte was detected and the result is an estimate.
6.  ft bgs = feet below ground surface
7.  μg/kg = micrograms per kilogram

0 - 2 3 - 5 8 - 10
Analyte UNITS
1,1'-Biphenyl µg/kg 240 < 20 < 21
Benzo(a)Anthracene µg/kg 740 < 4 < 4
Benzo(b)Fluoranthene µg/kg 930 < 4 < 4
Benzo(a)Pyrene µg/kg 710 < 4 < 4

S24-SS03
Depths (ft bgs)

0 - 2 3 - 5 8 - 10 21 - 23
Analyte UNITS
Benzo(a)Anthracene µg/kg 4200 < 4 < 4 5 J
Benzo(a)Pyrene µg/kg 3700 < 4 < 4 4 J
Benzo(b)Fluoranthene µg/kg 7400 < 4 < 4 10 J
1,1'-Biphenyl µg/kg 1300 < 20 < 18 < 18
Dibenz(a,h)Anthracene µg/kg 990 < 4 < 4 < 4
Dibenzofuran µg/kg 5800 < 20 < 18 < 18
Indeno(1,2,3-cd)Pyrene µg/kg 2800 < 4 < 4 < 4
2-methylnaphthalene µg/kg 3500 < 4 < 4 5 J

S24-SS01
Depths (ft bgs)

0 - 2 3 - 5 8 - 10 13 - 15
Analyte UNITS
Ethylbenzene µg/kg < 0.9 76 J 5300 990000
1,1'-Biphenyl µg/kg 29 J < 20 220 45000
Benzene µg/kg <0.4 29 230 2100 J
Benzo(a)Anthracene µg/kg 1100 < 4 < 4 9 J
Benzo(a)Pyrene µg/kg 4100 < 4 < 4 < 4
Benzo(b)Fluoranthene µg/kg 5100 5 J < 4 < 4
Dibenza(a,h)Anthracene µg/kg 950 < 4 < 4 < 4
Indeno(1,2,3-cd)Pyrene µg/kg 3800 < 4 < 4 < 4
1,3,5-Trimethylbenzene µg/kg < 0.9 2J 140 30000 J
Isopropylbenzene µg/kg < 0.9 14 310 79000 J
M+P-Xylene µg/kg < 0.9 10 120 25000 J
N-Propylbenzene µg/kg < 0.9 3 J 240 48000 J
O-Xylene µg/kg < 0.9 3 J 130 26000 J
Styrene µg/kg < 0.9 < 1 220 J 460000

S24-SS02
Depths (ft bgs)

0 - 2 3 - 5 8 - 10
Analyte UNITS
Benzo(a)Pyrene µg/kg 1000 < 4 < 4
1,1'-Biphenyl µg/kg 3600 < 20 < 21
Benzo(a)Anthracene µg/kg 1000 < 4 < 4
Benzo(b)Fluoranthene µg/kg 1400 4 J < 4

Depths (ft bgs)
S24-SS04

Depths (ft bgs) 0 - 2 3 - 5 8 - 10
Analyte UNITS
Benzo(a)Pyrene µg/kg 430 110 < 4
Benzo(a)Anthracene µg/kg 450 73 < 4

S24-SS06

Image Source:  Google Earth 2012,  Image Date:  4/13/2011
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$ FIGURE 5-8
SWMU 25-28

Soil Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio

Image Source:  Google Earth 2012
Image Date:  4/13/2011

0 - 2 3 - 5 8 - 10
Analyte UNITS
Benzo(a)Pyrene µg/kg 14 J 720 < 4
1,1'-Biphenyl µg/kg 220 26 J < 21
Benzo(a)Anthracene µg/kg 10 J 700 < 4
Benzo(b)Fluoranthene µg/kg 26 880 < 4

Depths (ft bgs)
S25-SS04

0 - 2 3 - 5 8 - 10
Analyte UNITS
1,1'-Biphenyl µg/kg 61 1300 73000 J
Naphthalene µg/kg < 1 < 1 17

S25-SS03
Depths (ft bgs)

Notes:
1.  All sample results were screened against human risk
     exposure values.
2.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening level.
3.    Boxed  results indicates concentration of analyte
     exceeded the protection of groundwater soil
     screening level.
4.  < = Analyte was not detected.
5.  J = Analyte was detected and the result is an estimate.
6.  ft bgs = feet below ground surface
7.  μg/kg = micrograms per kilogram



FIGURE 5-9
SWMU 29

Soil Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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Notes:
1.  Surface soil (0 - 2 ft interval) results were screened
     against the lower of human health risk or ecological
     risk exposure value for each constituent.
2.  All other results were screened against human health
     risk exposure value.
3.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening level.
4.  ft bgs = feet below ground surface
5.  mg/kg = milligrams per kilogram

0 - 2 3 - 5 8 - 10
Analyte UNITS
Selenium mg/kg 3.58 3.35 2.57
Chromium mg/kg 23.1 23.9 22.2

S29-SS01
Depths (ft bgs)

0 - 2 3 - 5 8 - 10
Analyte UNITS
Selenium mg/kg 2.4 3.13 3.22
Chromium mg/kg 21.6 21.5 20.8

S29-SS02
Depths (ft bgs)

Image Source:  Google Earth 2012
Image Date:  4/13/2011



FIGURE 5-10
AOC D

Soil Sample Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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Image Source:  Google Earth 2012
Image Date:  4/13/2011

0 - 2 3 - 5 8 - 10 13 - 15
Analyte Units
Benzene µg/kg 73 J 1 J < 0.5 < 0.5

Depths (ft bgs)
AOD-SS02

Notes:
1.  All sample results were screened against human risk
     exposure values.
2.    Boxed  results indicates concentration of analyte
     exceeded the protection of groundwater soil
     screening level.
3.  < = Analyte was not detected.
4.  ft bgs = feet below ground surface
5.  μg/kg = micrograms per kilogram



FIGURE 5-11
SWMU 17 and 18

Sediment Sample Exceedances
Dow Hanging Rock Phase 1 RFI

Ironton, Ohio
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S18-SD04
Analyte UNITS
Acenaphthylene µg/kg 21
Benzo(a)Anthracene µg/kg 160
Pyrene µg/kg 220
Selenium mg/Kg 4.35

S18-SD03
Analyte UNITS
Acenaphthylene µg/kg 7 J

S18-SD05
Analyte UNITS
Acenaphthylene µg/kg 7 J
Selenium mg/Kg 3.46

S18-SD01
Analyte UNITS
Acetone µg/kg 17 J
2-Methylnaphthalene µg/kg 64 J
Acenaphthylene µg/kg 70 J
Anthracene µg/kg 270
Benzo(a)Anthracene µg/kg 720
Benzo(a)Pyrene µg/kg 750
Benzo(g,h,i)Perylene µg/kg 560
Benzo(k)Fluoranthene µg/kg 550
Benzo(b)Fluoranthene µg/kg 930
1,1'-Biphenyl µg/kg 1400
Chrysene µg/kg 850 J
Dibez(a,h)Anthracene µg/kg 130 J
Fluoranthene µg/kg 2200
Fluorene µg/kg 550
Indeno(1,2,3-cd)Pyrene µg/kg 510
Pyrene µg/kg 1600 J

S18-SD02
Analyte UNITS
Acetone µg/kg 27 J
Benzo(a)Anthracene µg/kg 130 J
1,1'-Biphenyl µg/kg 2700
Pyrene µg/kg 230 J
Selenium mg/Kg 2.9 J

Image Source:  Google Earth 2012
Image Date:  4/13/2011

S17-SD01
Analyte UNITS
Acenaphthylene μg/kg 14 J
Pentachlorophenol μg/kg 1300
Selenium mg/kg 2.9 J

Notes:
1.  All sample results were screened against the lower
     of human health risk or ecological risk exposure
     value for each constituent.
2.  Shaded results indicates concentration of analyte
     exceeded the industrial soil risk-based screening level.
3.    Boxed  results indicates concentration of analyte
     exceeded the protection of groundwater soil
     screening level.
4.  J = Analyte was detected and the result is an estimate.
5.  mg/kg = milligrams per kilogram
6.  μg/kg = micrograms per kilogram
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Dow Hanging Rock Phase 1 RFI
Ironton, Ohio
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Ironton, Ohio
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SWMU-25-28 Preliminary Conceptual Exposure Model
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SWMU-29 Preliminary Conceptual Exposure Model

Dow Hanging Rock Phase 1 RFI
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AOC-D Preliminary Conceptual Exposure Model

Dow Hanging Rock Phase 1 RFI
Ironton, Ohio



FIGURE 7-1 
Ecological Risk Assessment Process 
Phase I RFI Investigation Report 
Dow Hanging Rock Facility, Ironton, Ohio 
 

Ecological Risk Assessment Process1 

Step 1: Screening-Level Problem Formulation and Toxicity Evaluation 

Problem formulation 
Compile and review existing information on the ecological setting; 
Compile and review available analytical and biological data; 
Develop preliminary CSM 
Develop assessment and measurement endpoints for critical exposure pathways. 

Site visit / initial investigation 
Ecological Effects Assessment 

Step 2: Screening-Level Exposure Estimate and Risk Calculation* 

Exposure Assessment 
Risk calculation 

Steps 3 to 7 are considered to be part of the Baseline Ecological Risk Assessment 

Step 3: Problem Formulation* 

Refine Potential Constituents of Concern 
Contaminant fate and transport 
Mechanisms of toxicity 
Ecosystems potentially at risk 
Exposure pathways 
Assessment endpoints 
Refine Conceptual site model 
Risk questions 

Step 4: Study Design and Data Quality Objectives Process* 

Step 5: Field Sampling Plan Verification* 

Step 6: Site Investigation and Data Analysis* 

Step 7: Risk Characterization 

Risk estimation and characterization 

Step 8: Risk Management 

Notes: 
* These steps are followed by a SMDP, during which it is decided upon appropriate future courses 
of action, if any. 
1 – Adapted from USEPA 1997 
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Phase I

Biota

 = Complete and significant pathway - A complete and significant pathway means there is a potential for a contaminant to reach a receptor via the proposed route and there is a high potential  
      that the receptor will receive a significant proportion of the contaminant dose via the proposed route. 

 = Complete and significance unknown – A complete and significant pathway means there is a potential for a contaminant to reach a receptor via the proposed route and that it is unknown if  
      the receptor will receive a significant  proportion of the contaminant dose via the proposed route alone.  However, the receptor could receive a significant proportion of the contaminant dose  
      when combined with other pathways or other contaminants. 

i = Complete and insignificant pathway - A complete and insignificant pathway means there is a potential for a contaminant to reach a receptor via the proposed route and there is a low potential  
that the receptor will receive a significant proportion of the contaminant dose via the proposed route
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